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Ref: 00-1428-03204
January 11, 2003

Ms. Leanne Schrover, R.E.H.S

Humboldt County Division of Environmental Health
100 H Street, Suite 100

Eureka, California 95501

Re:  Well Installation and First Quarterly Monitoring Report for December 2004 at
Blue Lake Forest Products, 1619 Glendale Drive, Arcata, CA, LOP# 12196

Dear Ms. Schrover:

Winzler & Kelly Consulting Engineers (Winzler & Kelly) has prepared this letter on behalf of
Blue Lake Forest Products to report the results of the well installation and first quarterly
monitoring at the above referenced site. This letter describes field activities and results of soil
samples collected during the well installation preformed on November 24 and 25 . 2004, as well
as groundwater level measurements, gradient caleulations and groundwater sampling and
analysis performed on December 2 and 3, 2004.

In November 2004, monitoring well installation was performed in accordance with the January
2004 Workplan for the Soil Remediation at the Former Underground Storage Tank Area for
USTs #2, 3, and 4. The objective of the work proposed in the workplan was to remove, to the
extent possible, impacted soil associated with the apparent release of petroleum from the three
10,000-gallon underground diesel storage tanks (USTs) formerly located at the site, and install
four monitoring wells in the vicinity of the excavation to monitor the effectivencss of the
remediation activities. The results of the soil remediation activities were submitted in the Report
of Findings for Soil Remediarion, December 2004. A quarterly groundwater menttoring program
was implemented in December 2004 {0 assess changes in groundwaier conditions over time.

The project location is shown on Figures 1 and 2 in Appendix A. Monitoring well locations are
shown on Figure 3 in Appendix A. Analytical resulis for soil and groundwater samples collected
can be found summarized in Tables 1 and 2 in Appendix B. Laboratory resuits and chains-of-
custody are included in Appendix C. Each well was constructed as proposed in the Workplan and
as shown on the well logs included in Appendix D. Field activities were performed in accordance
with the Winzler & Kelly Standard Operating Procedures included in Appendix F.

Mounitoring Well Construction

On November 24 and 25, 2004, four (4) Monitoring Wells, MW-11, MW-12, MW-13, and MW-
14, were installed. Diamond Core Drilling of Redding, CA (C57 License #5 12406), performed
dniling equipment operation and installation of all the wells. A Winzler & Kelly field technician
performed sampling and oversight during well installation.
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A truck-mounted hollow stem auger drill rig was used to instal] the wells, and a 2-inch split
spoon sampler was used to collect the soil sarnples in stainless steel soil tubes, at intervals of five
feet from the surface, to a depth of 25 feet. Soil stratigraphy was described according to the Unified
Soil Classification System (USCS) by a Winzler & Kelly field scientist. Soil color was described
according to Munsell Color Charts. Soil drill cutlings generated were stored in labeled 55;gallon
DOT approved drums and secured on site. There were eight (8) drums of cuttings generated. The
cuttings will be disposed of in an appropriate and approved manner.

Soil samples selected for laboratory analysis were covered with sheets of Teflon® and plastic end
caps. Immediately after collection, soil samples were labeled, logged on a chain-of-custody form,
individually placed in zipper locking plastic storage bags, and placed in an iced cooler for transport
to the project laboratory. Soil samples were transported to North Coast Laboratory. a State-certified
laboratory, for analysis. Soil samples collected during installation of monitoring wells were
analyzed for the following:

® Total Petroleum Hydrocarbons as Diesel (TPH-D) and Total Petroleum
Hydrocarbons as’ Motor Oil {TPH-MO} with silica gel cleanup by EPA Method
3550/GCFID/BOISB

e Total Petroleum Hydrocarbons as Gasoline {(IPH-G) by EPA Method
530535/GCFID/8015B

® Benzene, Toluene, Ethythenzene, and Xylenes (BT EX) and Methyl Tertiary Butyl

Ether (MTBE) by EPA Method 5035/8021B

Groundwater monitoring wells MW-11, MW-12, MW-13, and MW-14 were constructed with 2-
inch diameter, schedule 40 PVC, factory slotted screen with 0.010-inch slots from 25 foet below
ground surface (bgs) to 5 feet bgs. Threaded PVC riser was installed from the screen to within 6-
inches of the surface, The well annulus was filled with # 2/12 Monterey washed silica sand. The
filter pack was placed through the hollow stem augers from the base of the screen to 6 inches above
the top of the screen, The surface seal for each well consists of 6 inches of hydrated bentonite and
cement grout to the surface. Each well was completed with a traffic-rated. flush mounted well box
and a locking well cap. The construction of groundwater monitoring wells MW-11, MW-12, MW-
13, and MW-14 is described on the well logs, contained in Appendix D.

All non-disposable sampling equipment was decontaminated with Alconox detergent and water
between sampling intervals, New stainless steel sleeves were used for each sample.
Decontamination rinsate was placed in a 55- gallon steel drum, which remains at the site pending
disposal arrangements.

Well Development and Survey

Not less than 72 hours after the monitoring wells were constructed, a Winzler & Kelly field
technician developed the new groundwater monitoring wells in accordance with Winzler and
Kelly’s Standard Operating Procedures (SOP), to remove fine grained sediment from the well




@&%&v WWINZLER &G KELLY

C G N 3 U LT NG E M & 1 N & ER S

Ms. Leanne Schroyer
January 11, 2005
Page 3

casings and filter packs. The well was alternately surged and bailed until most fine grained
sediment had been removed. The total volume of water removed during well development for
MW-11, MW-12, MW-13 was approximately 50 gallons each, and approximately 40 gallons for
MW-14. The water generatéd by the December developing and purging activities is stored onsite
in labeled 55-gallon steel DOT drums. There are currently four drums 4/5 full, and one drum %
full. These drums will be disposed of in an approved manmer pending approval and disposal
arrangements.

Top of casing elevation were surveyed for the new wells to facilitate calculation of groundwater
gradient. The top of casing elevation and locations were surveyed according to the State of
California, Geotracker requirements. This data was submitted to the state Geotracker web site on
January 9, 2005, and is contained on Table 3, Appendix B.

Well Sampling

Winzler & Kelly obtained water samples from wells MW-11, MW- 12, MW-13, and MW-14 for
laboratory analysis on December 2 and 3, 2004, Bepth to water measurements for all three site
monitoring wells is presented in Table 3. contained in Appendix B. All monitoring well purging and
sampling was performed in accordance with Winzler & Kelly Standard Operating Procedures
(Appendix E). As standard procedure, measurements of temperature, conductivity, and pH of purge
water from each well are made to verify that equilibrium has been attained prior to sampling. After
purging at least three wetted casing volumes of water from each momtoring well, water level was
allowed to recover to at least 80% of its pre-purge level before sampling, Groundwater monitoring
wells were sampled within 24 hours of purging.

As part of the quarterly groundwater monitoring program, groundwater samples collected from the
four site monitoring wells were analyzed for the following:

® Total Petroleum Hydrocarbons as Gasoline (TPH-G) by EPA Method 82608

® Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) and the five fuel
oxygenates, Methyl Tertiary Butyl Ether (MTBE), Di-isopropy] Fther (DIPE),
Ethyl Tertiary Butyl Ether (ETBE), Tertiary Amyl Methyl Ether (TAME), Tertiary
Butyl Alcohol (TBA) by EPA Method 82608

® Total Petroleum Hydrocarbons as Diesel (TPH-D) with silica gel cleanup by EPA
Method 3510/3630/GCFID/S015B

e Dissolved lead by EPA Method 200.8

The water samples were labeled and stored in a cooler on ice and delivered within 24 hours of
sampling to North Coast Laboratory, a state certified analytical laberatory.

Groundwater Gradient
The depth to groundwater was measured to the nearest 0.01 foot in all four wells on December 2,
2004. The groundwater depth was measured with a water/product indicator probe. Groundwater
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elevations are shown on Table 3 (Appendix B). The elevation above mean sca leve] of the
groundwater at each well. and the magnitude and direction of the groundwater gradient were
calculated. The groundwater gradient is shown on Table 4 (Appendix B) and on Figure 4

(Appendix A). On December 2, 2004, the gradient direction was south at 180.0° Azimuth with a
magnitude of 1.29 feet per 100 feet.

Soil Analvtical Resulis

The analytical results from the soil samples collected on November 24 and 25,2004, during
stallation of monitoring wells are summarized in Table 1 in Appendix B. The laboratory reports
and chain of custody documentation are included in Appendix C.

Soil samples collected from Monitoring Well MW-11 were below laboratory detection limits for
all tested constituents. )

The soil sample collected from Monitoring Well MW-12 at a depth of 15 f contained TPH-D,
TPH-MO, and TPH-G at concentrations of 4,100 parts per miilion {ppmy), 950 ppm, and 130 pprm,
respectively.

The sample collected from 20.5 ft contained TPH-D and TPH-G at concentrations of 11 ppm and
4.0 ppm. The soil sample collected from Monitoring Well MW-12 at a depth of 23 £ contained
TPH-D, TPH-MO, and TPH-G at concentrations of 2,700 ppn. 690 ppim, and 8.9 ppm,
respectively. All other tested constituents at these depths had concentrations below laboratory
detection limits. The soil samples collected at a depth of 5 frand 10 £ bgs in Moenitoring Well
MW-12 reported concentrations below the laboratory detection limit for all tested constituents.

The samples coliected from Monitoring Well MW-13 at a depth of 6 £, 12 ft, and 20 & reported
concentrations below the laboratory detection limit for all tested constituents. The soil sample
collected from Monitoring Well MW-13 at a depth of 15 i bgs contained TPH-D. TPH-MO, and
TPH-G at concentrations of 610 ppm, 150 ppm, and 170 ppm, respectively, and below laboratory
detection limits for all other tested constituenis. The soil sample from MW-13 at 25 {t contained
TPH-D at a concentration of 6.5 ppm and below laboratory detection limits for all other tested
constituents.

Monitoring Well MW-14 reported contamination at 5 ft, 10 fi, and 25 ft bgs. The sample collected
from 5 i bgs from MW-14 had TPH-D and TPH-G at concentrations of 20 ppmand 3.5 ppm. The
samples collected from 10 and 25 {t bgs from MW-14 had TPH-D concentrations of 1.1 ppm and
3.5 ppm, respectively.

Laboratory analytical results for the soil samples collected during installation of MW-11, MW-12,
MW-13, and MW-14 will be submitted electronically to the State Water Resources Control Roard
Geotracker System when the EDF Geotracker results are provided by the Laboratory.
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Ground Water Analvtical Results
The results of the water sample analyses are summarized in Table 2 in Appendix B. The
laboratory reports and chain of custody documentation are included in Appendix C.

Of the four wells sampled, two wells contained TPH-D and TPH-G concentrations above
laboratory detection limits. The groundwater sample collected from Monitoring Well MW-12 on
December 3, 2004 contained TPH-D and TPH-G at concentrations of 5,700 parts per billion

{(ppb} and 280 ppb. All other tested constituents for MW-12 were beiow laboratory detection
limits.

The groundwater sample collected from well MW-13 on December 3, 2004 contained TPH-D
and TPH-G at concentrations of 580 ppb and 220 ppb. All other tested constituents for MW-13
were below laboratory detection limits,

The samples collected from MW-11 and MW-14 were below the method detection limits for all
analytes tested.

Laboratory analytical results for the groundwater samples collected on December 2 and 3. 2004
from MW-11, MW-12, MW-13. and MW-14 will be submitted electronically to the State Water
Resources Control Board Geotracker Systermn when the EDF Geotracker results are provided by the
Laboratory. :

Quality Assurance/Quality Control (QA/QQ)
QA/QC for field activities was provided by adherence to the Winzler & Kelly Standard
Operating Procedures (see Appendix D).

A trip blank was submitted to the laboratory along with the December 3. 2004 samples, however
it was not analyzed as the samples from wells MW-11 and MW-14 were below detection limits
for all analvtes tested.

Laboratory QA/QC was provided by lab analysis of a Method Blank. which is used to exclude
false-positive analysis, and by Laboratory Control Spiles & Duplicates (LCS & LCSD), which
evaluate the percentage recovery of knowni analyte spikes. The LCS and LCSD were above the
upper acceptance Iimits for diesel. There were no detectable levels of the analyte in the samples:
therefore the data were accepted. The Method Blank reported results were within acceptable
[imits.

Inregards to the analysis of the soil samples collected from the installation of monitoring wells the
laboratory provided the following notes:

“Some reporting limits for BTEX were raised for samples MW-12-20.5 and MW-12-25 due
o matrix interference.”
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“Samples MW-13-15 and MW-12-15 were diluted and the reporting limits for BTEX raised
additionally due to matrix interference. These samples also had results reported as ND with
a dilution due to matrix interference.”

“Samples MW-13-15, MW-12-15, MW-14-5, MW-14-10, MW-14-25, MW-12-15, MW-
12-20.5, and MW-12-25 contain material similar to degraded or weathered diesel 0il.”

“Samples MW-13-15, MW-13-25, and MW-12-25 do nat have the typical pattern of fresh
motor oil. The material is lighter than motor cil. However, the results reported represent the
amount of material on the motor oil range.”

“Samples MW-13-15, MW-14-5, MW-12-15, MW-12-20.5. and MW-12-25 do not present
a peak pattern consistent with that of gasoline. The peak elute toward the end of the gasoline
range. In our judgment the material appears to be a product heavier than gasoline. Due 1o
the difference in the purging efficiencies of these heavier materials the results may be
varied. The reported resulis represent the amount of material in the gasoline range.”

In regards to the analysis of the groundwater samples collected from the monitoring wells the
laboratory provided the following notes:

“Sample MW-12 and MW-13 do not present a peak pattern consistent with that of
gasoline. The peaks elute towards the end of the gasoline range. In our judgment the
material appears to be a product heavier than gasoline. Due to the difference in the
purging efficiencies of these heavier materials the results may be variable. The reported
results represent the amount of material in the gasoline range.”

“Sample MW-12 and MW-13 contain material similar to degraded or weathered diese!
0il.”

Conclusions

s Four groundwater monitoring well (MW-11. MW-12, MW-13, and MW-14) were
constructed to monitor groundwater conditions within the vicinity of the former UST
location. Soil samples collected during construction wells from MW-12, MW-1 3,
and MW-14 contained TPH-D, TPH-MOQ, and TPH-G. The soil sample from MW.
12 at 15 ft bgs had a concentration of 4.100 ppm. of TPH-D, 950 ppm of TPH-MO,
and 130 ppm of TPH-G. The soil sample from MW-12 at 25 ft bgs had a
concentration of 2,700 ppm of TPH-D, 690 ppm of TPH-MO, and 8.9 ppm of TPH-
G. The soil sample from MW-12 at 20.5 ft bgs had a concentration of 11 ppm of
TPH-D and 4.0 ppm of TPH-G.
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Soil samples collected during the construction of MW-13 had contaminates at 15
and 25 ft bgs. The soil sample collected from MW-13 at 15 bgs had a concentration
of 610 ppm of TPH-D, 150 ppm of TPH-MO, and 170 ppm of TPH-G. The soil
sample collected from MW-13 at a depth of 25 ft bes had a concentration of 6.5 ppm
of TPH-D. "

Soil samples collected during the construction of MW-14 contained 1.1 ppmand 3.5
ppm of TPH-D at 10 and 25 ft bgs. All other tested constituents for MW-14 were
below laboratory detection limits.

Soil samples collected from MW-11 were below laboratory detection limits for ail
tested constituents.

Groundwater gradient was calculated to be 1.29 feet per 100 feet at 180.0° Azimuth
during the December 2004 sampling event;

Results of analysis of groundwater samples collected from each of the four onsite
groundwater monitoring wells during the December 2004 sampling event, indicate
that concentrations of all tested constituents were below laboratory detection limits
for MW-11 and MW-14.

The groundwater sample obtained from monitoring well MW-12 contained 5,700
ppb of TPH-D and 280 ppb of TPH-G. Groundwater sample from MW-13
contained 380 ppb of TPH-D and 220 ppb of TPH-G. All other tested constituents
for MW-12 and MW-13 were below laboratory detection limits.

Recommendations

Based on the data presented this report, Winzler & Kelly recommends the following:

[}

Quarterly groundwater monitoring and reporting activities should be continued
through a total of four sampling events or one hydrologic cycle;

Quarterly groundwater monitoring program should include the meonitoring of four
installed wells for TPH-G/BTEX and TPH-D/MO. None of the fuel oxygenates
(MTBE, TBA, DIPE, ETRE, TAME) nor dissolved lead were detected in any of
the groundwater samples and should be removed from the monitoring program. ;
Upon completion of a total of four quarterly groundwater monitoring events, a

- monitoring program summary report should be prepared, evaluating the affect of soil

remediation on water quality and providing recommendations for the next step
toward environmental regulatory site closure:

A Sensitive Receptor Survey should also be prepared for a radius of 500-feet
north and 1,000 feet south of Tank Hold #2-4.
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o Soil cuttings from the installation of monitoring wells MW-11 and MW-14 should
be spread onsite in a method to prevent site runoff.

o Soil cuttings from the installation of monitoring wells MW-12 and MW-13 should
be disposed of at an appropriately licensed facility.

° The development and purge water from wells MW-1 | and MW-14 should be
spread onsite in a method to prevent site runoff.

® The development and purge water from wells MW-12 and MW- 13 should be

disposed of at an appropriately licensed facility.

Please do not hesitate to contact either Patrick Kaspari or Colleen Ellis if vou have any

questions.
Sincerely,
WINZLER & KELLY
Prepared by: Reviewed by:
i e *iL*“" T 5/’ \*‘ ks \} e
. Colleen Bllis ™ Patrick Kaspar/, P.E., #C055722
Staff Geologist Project Engineer
SW
Enclosure: APPENDIX A Figures
Figure 1 Regional Map
Figure 2 Vicinity Map
Figure 3 Site Map and Well Locations
Figure 4 Groundwater Gradient
APPENDIX B Tables
Table | Historie Soil Sample Results
Table 2 Groundwater Analvtical Results
Table 3 Groundwater Elevation
Table 4 Groundwater Gradient
Appendix C Laboratory Reports and Chain-of-Custody
Appendix D Field Notes and Boring Logs
Appendix E Standard Operating Procedures

c: Dan Aalfs, P.O. Box 2159, McKinleyville, CA 95519
Gary Johnston, 1325 G Street, Eureka, CA 95501
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TABLE 4

GROUNDWATER GRADIENT
BLUE LAKE FOREST PRODUCTS

Date of Data Groundwater Flow Degrees Azimuth | Slope in Feet Per
Collection Direction 100 Feet
2-Dec-04 south 180.00 | 1.29

00-142803.204
January 2005

10f1

Winzler & Kelly
Consulting Engineers



Laboratory Reports and Chain-Of-Custody



December 10, 2004

Winzler and Kelly
633 Third Street
Eureka, CA 955061

Attr: Colleen Ellis '
" RE: 00142803-204, BLFP-Well Installation

SAMPLE IDENTIFICATION

"Fraction Client Sample Descrip%icm

01A MW-13-6
02A MW-13-12
03A MW-13-15
04A MW-13-20
05A MW.13-25
06A MW-11-5
07A MW-11-10
08A MW-11-15
09A MW-11-20
10A MW-11-25
1A MW-14-5
12A MW-14-10
13A MW.14-15.5
14A MW-14-22
154 Mw-14-25
16A MW-12-5.5
174 MW-12-10
18A MW-12-16
194 MW-12-20.5
20A MW-12-25
21A BLFP-RINSE WATER
21B BLFP-RINSE WATER

REPORT CERTIFIED BY

R

2 _ %iﬂ{,ﬁ/{,!mm

NORTH COAST
MBORAEOREES LTD.
f»% KW!‘@« é?fgg;;g'%

AT ’a&g {%

g)f)

Wik - EUREICS,
Order No.: 0411538
Invoice No.: 46704
PO No.:

ELAP No. 1247-Expires July 2006

£
it

§

ND = Not Detected at the Reporfing Lim#
Limit = Reporting Limit

All solid results are expressed on a wet-
weight basis unless otherwise noted.

R

Laboratory Supervisor(s) QA Unit

5680 West Fnd Road » Arcaia Cailfo;”ma 955219202 »

%w Primad o Bauyed Pagper

\/ Jesse G. Chaney, Jr.
»,rLaboratory Director

- 707-822-4649 « FAX 707-822-6831



North Coast Labeorateries, Led. Date: [0-Dec-04

CLIENT: Winzler and Kelly

Project: 00142803-204, BLFP-Well Installation CASE NARRATIVE
Lab Order: 0411538

Carbon Ranges:

TPH as Diesel covers the carbon range C12-C22,
TPH as Gasoline covers the carbon range C6-C14,

BTEX - Soil:
Some reporting limits were raised for samples MW-12-20.5 and MW-12-25 due to matrix interference.

Samples MW-13-15 and MW-12-15 were diluted and the reporting limits were raised additionally due
to matrix interference. These samples also had results reported as ND with a dilution due to matrix
interference.

BTEX - Water:

The laboratory control sample duplicate (LCSD) recovery was below the lower acceptance limit for
MTBE. The laboratory control sample (LCS) recovery was within acceptance limits; therefore, the data
were accepted.

The relative percent difference (RPD) for the laboratory control samples was above the upper
acceptance limit for MTBE. This indicates that the results could be variable. Since there were no
detectable levels of analyte in the sample, the data were accepted.

TPH as Diesel/Motor Oil with Silica Gel Cleanup - Soil:
Samples MW-13-15, MW-13-25, MW-14-5, MW-14-10, MW-14-25, MW-12-15, MW-12-20.5 and
MW-12-25 contain material similar to degraded or weathered diesel oil.

Samples MW-13-15, MW-12-15 and MW-12-25 do not have the typical pattern of fresh motor oil. The
material is lighter than motor oil. However, the results reported represent the amount of material in the
motor oil range.

TPH as Diesel/Motor Oil with Silica Gel Cleanup - Water:
Sample BLFP-RINSE WATER contains material similar to degraded or weathered diesel oil.

Sample BLFP-RINSE WATER does not have the typical pattern of fresh motor oil. The material is
lighter than motor oil. However, the resulits reported represent the amount of material in the motor oil
range.

TPH as Gasoline - Soil:
Samples MW-13-15MW-14-5, MW-12-15, MW-12-20.5 and MW-12-25 do not present a peak paitermn
consistent with that of gasoline. The peaks clute towards the end of the gasoline range. In our

NORTH COAST LABORATORIES
5680 West End Road - Arcata, California 95521-9202 - 707-822-4649 » FAX 707-822-6831

{;:*} Primsed on Recycled Paper



CLIENT: Winzler and Kelly

Project: (0142803-204, BLFP-Well Installation CASE NARRATIVE
Lab CGrder: 0411538

judgement the material appears to be a product heavier than gasoline. Due to the differences in the
purging efficiency of these heavier materials the result may be variable. The reported results represent
the amount of material in the gasoline range.

TPH as Gasoline - Water:
Sample BLFP-RINSE WATER does not present a peak pattern consistent with that of gasoline. The
reported result represents the amount of material in the gasoline range.

MNORTH COAST LABORATORIES
5680 West End Read « Arcata, California 95521-9202 - 707-822-4649 - FAX 707-822-6831

gi':g Printed on Hecycled Paper



Date: 10-Dec-04 ANALYTICAL REPORT
WorkOrder: 0411538
Client Sample ID: MW-13-6 Received: 11/24/04 Cellected: 11/22/04 11:40

Lab ID: 0411538-01A

Test Name: BTEX

Parameter
MTBE
Benzene
Tolusne
Ethyibenzene
m.p-Xylene
o-Xyiene

Surrogate: Cis-1,2-Dichioroethylene

Test Name: TPH as Diesel/Motor Qil

Parameter

TPHC Giesel
TPHC Motor Oil

Test Name: TPH as Gasoline

Reference: EPA S035/EPA 80218

Result Limit Units BF Extracted Analyzed
ND 6.050 ug/g 1.0 1212104 12/3/04
ND 0.G0%0 uglg 1.0 12/2/04 12/3/04
ND 0.0050 valg 1.0 12/2/04 12/3/04
ND 0.0050 Hu/g 1.6 122104 12/3/C4
ND 0.0050 yg/g 1.0 12/2/04 12/3/04
ND 0.0050 ugfg 1.0 12/2/04 12/3/04
100 71.8-138 % Rec 1.0 12/2/104 12/3/04

Reference: EPA 3550/GCFID(LUFTYEPA 8015RB

Resuit Limmit Unifs DE Extracted Amnalyvzed
ND 1.0 ug/g 1.0 11/29/04 11/30/04
ND 10 ugla 1.0 11/20/04 11/30/04

Reference: EPA BO35/GCFID(LUFTYEPA 80158

Parameter Result Limit Units DF Extracted Analvzed
TPHC Gas ND 1.0 Hgig 1.0 1272104 12/3/04
Client Sample I»: MW-13-12 Received: 11/24/04 Collected: 11/22/04 11:55

Lab ID: 0411538-02A

Test Name: BTEX

Parameter
M¥BE
Benzene
Toluene
Ethylbenzene
m,p-Xylena
o-Xylene

Surrogate: Cis-1,2-Dichlorosthyiene

Test Name: 1PH as Diesel/Motor Oil

Parameter
TPHC Diesel
TPHC Motor Git

Test Name: TPH as Gasoline

Parameter
TPHC Gas

Reference: EPA BO35/EPA 80218

Result Limit Units DFE Extracted Analvzed
NI 0.050 Ho/g 1.0 12i2/04 12/13/04
ND 0.08050 [Ulstis] 1.0 1212104 12/3/04
ND 0.0050 ug/g 1.0 1212104 12/3/04
ND 0.0850 [Halfs] 1.0 1242004 1213104
ND 0.0050 pg/g 1.0 1272104 12/3/04
ND 0.0050 pefg 1.0 12/2/04 1243104
95.8 71.8-135 % Rec 1.0 1212/04 12/3/04

Reference: EPA 3550/GCHFID{LUFTYEPA 8015B

Result Limit Units bBF Extracted Analyzed
ND 1.0 Wlel{e] 1.0 11/25/04 11/30/04
ND 10 uglg 1.0 11/29/04 11/30/04

Reference; EPA S035/GCFID{LUFT)/EPA 8015B

Result Limit Units DF¥  Extracted Analyzed
ND 1.0 He/g 1.0 1212104 12/3/04
Page 1 of 11
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Date:
WorkQOrder:

10-Dec-04
0411538

ANALYTICAL REPORT

Client Sample ID: MW-13.15
Lab ID; 0411538-03A

Test Name: BTEX

Parameter
MTBE
Benzene
Toluene
Ethytbenzene
m,p-Xylene
o-Xyleng
Surrogate: Cis-1,2-Dichloroethylene

Test Name: TPH as Diesel/Motor Oil w/ Silica Gel Cleanup

Received: 11/24/04 Collected: 11/22/04 12:10

Referenge: EPA BO3S/EPA 8021B

Result Limit Units BE Extracted Analvzed
ND 1.0 uglg 20 12/2/04 12/3104
ND 0.10 uglg 20 12/2/04 12/3/04
ND 0,10 ug/g 20 12/2i04 12/3/04
ND 0.50 ug/g 20 1212104 12/3/104
ND £.50 vg/g 20 1212104 12/3/04
ND 0.50 /g 20 12/2/04 12/3/04
110 71.8-135 % Rec 20 1202104 12/3/04

Reference: EPA 3550/3630/GCFID{LUFT)Y/8015B

Parameter Result Limit Units BE Extracted Analyzed
TPHC Diesel 610 25 1gfg 25 12/1/04 12/9/04
TPHC Motar Oil 150 10 ug/g 1.0 12/1/04 12/9/04

Test Mame:; TFTPH as Gasoline Reference; EPA B035/GCFID(LUFT)EPA 80158

Parameter Result Limit Units DF Exiracted Analvzed
TPHC Gas 170 20 uglg 20 12/2104 12/3/04

Client Sample ID: MW.13.20 Received: 11/24/04 Collected: 11/22/04 12:40

Lab ID: 0411538-04A

Test Name: BTEX Reference: EPA 5035/EPA 80218

Parameter Result Limit Units DF Extracted Analyzed
MTBE ND 0.05C Mgfg 1.0 12/2/04 12/3/04
Benzene ND 0.005C uglg 1.0 1212/04 12/3/04
Toluene ND G.0050 uafg 1.0 1212104 12/3/04
Ethythenzene "ND G.005C Lglg 1.0 12/2/04 12/3/04
m,p-Xylene ND G.0050 uglg 1.0 12/2/04 12/3/04
o-Xylene ND 0.0050 gy 1.0 1202104 12/3/04

Surrogate: Cis-1,2-Dichicroethylene 107 71.8-135 % Reg 1.0 12/2/04 12/3/04

Test Name; [PH as Diesel/Motor Qil. Reference: EPA 3550/GCFID(LUFTY/EPA 80158

Parameter Resulf Limit Units DFE Extracted Analyzed
TPHC Diesel ND 1.0 Hglg 1.0 11/29/04 11730104
TPHC Motor Git ND 10 ug/g 1.0 11/29/04 11/30/04

Test Name; TPH as Gasoline Reference: EPA 5035/GCFID{LUFT)/EPA 80158

Parameter Result Limit Units DE Extracted Analvzed

- TPHC Gas ND 1.0 ey 1.0 12/2/04 12/3/04

Page 2 of 11
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Date:
WorkQOrder:

10-Dec-04
0411538

ANALYTICAL REPORT

Client Sample I>: MW-13-25
Lab I 0411538-05A

Test Name: BTEX

Parameter
MTBE
Benzene
Toluene
Ethyibenzene
m.p-Xylene
o-Xylene
Surrogate: Cis-1,2-Dichloroethylene

Test Name: TPH as Diesel/Motor Oil w/ Silica Gel Cleanup

Received: 11/24/04 Collected: 11/22/04 12:55

Reference: EPA BO3L/EPA 80218

Result Limit Units DF Extracted Analvzed
ND 0.050 HG/G 1.0 1212104 12/3/04
ND 9.0050 poly 1.0 12/2/04 12/3/04
ND 0.0050 paly 1.0 12/2i04 1273104
ND 0.0050 poly 1.0 12/2i04 12/3/04
ND £.0050 Lg/g 1.0 12/2/04 12/3104
ND 0.0050 HG/g 1.0 1212104 12/3/04
109 71.8-135 % Rec 1.0 12/2/04 1213104

Reference; EPA 3550/3630/GCFID{LUFTY8015B

Parameter Result Limit Units bPF Extracted Analvzed
TPHC Diesel 8.5 i.0 [Halfs} 1.0 12/1/04 12/8/04
TPHC Motor Ol ND 10 Lg/g 1.0 12/4/04 12/8/04

Test Name: TPH as Gasocline Reference: EPA S035/GCFID(LUFTYEPA 80158

Parameter Result Limig Units BF Extracted Analvzed
TPHC Gas ND t.0 Hg/g . 1.0 122104 1213104

Client Sample ID: MW-11-5 Received: 11/24/04 Collected: 11/22/04 15:20

Lab ID: 0411538-06A '

Test Name: BTEX Reference: EPA 5035/EPA 8021B

Parameter Result Limit Units bE Extraeted Analvzed
MTBE ND 0.05C ug/g 1.0 12/2/04 12/3/04
Benzene ND 0.6050 uglg 1.0 12/2/04 1213104
Toluene ND G.005C uglg . 1.0 1272104 1213104
Ethylbenzene ND 0.0050 uglg 1.0 12/2/04 12/3/04
m,p-Xylene ND 0.0050 Hgly 1.0 12/2/G4 12/3104
o-Xylene ) ND 0.0050 Hgfg 1.0 1272104 1213104

Surrogate: Cis-1,2-Dichioroethylene 97.5 71.8-135 % Rec 1.0 12/2104 1213104

Test Name: 1PH as Diesel/Motor Oil

Parameter
TPHC Diesel
TPHC Motor O#

Test Name: T1PH as Gasoline

Parameter
TPHC Gas

Reference: EPA 3550/GCFID(LUFT)YEPA 80158

Resnlt Limit Units Dy Extracted Analvzed
ND 1.0 Hglg 1.0 11729104 11/30/04
ND 10 ugig 1.0 11/29/04 11/30/04
Reference: EPA BO35/GCFID(LUFT)/EPA 80158
Resuit Limit Units " DF Extracted Analvzed
ND 1.0 uglg 1.0 12/2/04 1273104
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Date: 10-Dec-04 ANALYTICAL REPORT
WorkOrder: 0411538
Client Sample ID: MW-11-10 Received: 11/24/04 Collected: 11/22/04 15:40

LabID: 0411538-07A

Test Name: BTEX

Parameter
MTBE
Benzene
Toluene
Ethvibenzene
m,p-Xylene
o-Xylene
Surrogate: Cis-1,2-Dichloroethylene

Test Mame: TPH as Diesel/Motor Qil

Parameter
TPHC Diesel
TPHC Motor Ol

Test Wame: TPH as Gasoline

Reference: EPA 5035/EPA 8021B

Result Limit Units DFE Extracted Analvzed
ND 0.080 Halg 1.0 12/2i04 12/3/C04
ND 0.0050 Ho/g 1.0 12/2/04 1213104
ND 0.0050 erze 1.0 12/2/04 12/3/04
ND 0.0050 uglg 1.0 12/2104 12/3/04
ND 0.0050 ualg 1.6 122104 12/3/G4
ND 0.0050 ug/g 1.0 1202004 12/3/04
103 71.8-136 % Rec 1.0 12/2/04 12/3/04

Reference: EPA 3550/GCFID(LUFTYEPA BO15B

Result Lismit Units BF Extracted Analvzed
ND 1.0 Hg/g 1.0 11/28/04 11/30/04
ND 10 ugig 1.0 1142804 11/30/04

Reference: EPA S035/GCFID{LUFTYEPA 80158

Parameter Resulf Limit Units DF Extracted Analyzed
TPHC Gas NG 1.0 ug/g 1.0 12/2/04 12/3/04
CHent Sample ID: MW-11-15 Received: 11/24/04 Collected: 11/22/04 15:50

Lab ID: 0411538-08A

Test Mame: BTEX

Parameter
MTBE
Benzene
Toluene
Ethylbenzene
m,p-Xylena
o-Xylene
Surrogate: Cis-1,2-Dichioroethylene

Test Name: [PH as Diesel/Motor Oil

Parameter
TPHC Diesel
TPHC Motor Qil

Test Name: [1PH as Gasoline

Parameter
TRHC Gas

Reference: ERA 5035/EPA 80218

Result Limit Units DF Extracted Analvzed
ND 0.050 pglg 1.¢ 12/2104 12/3/04
ND 0.0050 ug/g 1.0 12/2/04 12/3/04
ND 0.0050 ug/g 1.6 1212104 12/3/04
ND 0.0050 yg/g 1. 1212104 1243104
ND 0.0050 ygig 1.C 12/2/04 12/3/04
ND 0.0050 ugig 1.0 12/2/04 12/3/04
102 71.8-135 % Rec 1.0 1272104 1213104

Reference: EPA 3550/GCFID{LUFT)/EFPA 80158

Resuit Limit Units DE Extracted Analvzed
ND 1.0 Hgig 1.0 11/29/04 11/30/04
NG 16 Lalg 1.0 11/25/04 11/30/G4

Reference: EPA S035/GCFID(LUFTYEPA 80158

Result Limit Units BE Exiracted Analvzed
ND 1.0 /g 1.0 1202104 12/3/04
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Dhate: 10-Dec-04
WorkOrder: 0411538

ANALYTICAL REPORT

Client Sample ID: MW-11-20
Lab ID: 0411538-09A

Test Name; BTEX

Received: 11/24/04 Collected: 11/22/04 16:15

Reference: EPA 5035/EPA 8021B

Parameter Result Limit Units bB¥ Extracted Analyzed
MTBE ND 0.050 palg 1.0 12/2/04 1203104
Benzene ND 0.0050 ya’a 1.0 12/2104 12/3/04
Toluene ND 0.0050 [Halfs} 1.0 12/2/04 12/3/04
Ethyibenzene ND 0.0050 ug/g 1.0 1212104 12/3/04
m,p-Xylene ND Q0.0080 pgsig 1.0 12/12/04 12/3/C4
o-Xylene ND 0.6050 HGQ 1.¢ 12/2/04 121304

Surrogate: Cis-1,2-Dichloroethylens 150 71.8-135 % Rec 1.8 1212104 12/3/04

Test Name: TPH as Diesel/Motor Gil Reference: EPA 3550/GCFID(LUFTVERPA 80158

Parameter Result Limit Units DFE Extracted Analvzed
TPHC Diesel ND 1.0 Ho/g 1.8 11/29/04 14430/04
TEHC Motor il ND 10 i elis} 1.0 11/29/04 11/30/04

Test Name: 1PH as Gascline Reference: EPA 5035/GCFID(LUFT)/EPA 8015B

Parameter Result Limit Units 13} Extracted Analvzed
TPHC Gas ND 1.0 ug/g 1.0 127204 12/3/04

Client Sample ID: MW-11.25 Received: 11/24/04 Collected: 11/22/04 16:30

Eab ID: 0411538-10A

Test Name: BTEX " Reference: EPA B035/EPA 80218

Parameter Result Limit Units DF Extracied Analvzed
MTBE ND 0.050 ug/g 1.0 12/2/04 12/3/04
Benzene ND 0.0050 uglg 1.G 1212/04 12/3/04
Toluene ND 0.6050 uglg 1.6 12/2/04 1213104
Ethytbenzene ND 0.0050 4o/g 1.0 12/2/04 1213104
m.p-Xylene ND 0.0080 ug/g 1.0 12/2/04 1213104
o-Xyiene . ND 0.0050 ua/g 1.0 1272104 12/3/04

Surrogate: Cis-1,2-Dichioroethylene 104 71.8-135 % Rec 1.0 1272104 12/3/104

Test Name; TPH as Diesel/Motor Qil - Reference: EPA 3550/GCFID(LUFTYERA 80158

Parameter Resalf Limit Units DFE Extracted Analvzed
TPHC Diesel ND 1.0 1g/a 1.0 11/29/G4 11/30/C4
TPHC Motor Qil NG 10 [EsHs] 1.0 14/28/C4 11/30/G4

Test Wame: TPH as Gasoline Reference; EPA 5035/GCFID(LUFTY/EPA 86158

Parameter Result Limit Units BE Extracted Analvzed
TPHC Gas ND 1.0 uglg 1.0 1212104 1213104
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Date: 10-Dec-04 ANALYTICAL REPORT

WorkOrder: 0411538

Client Sample ID: MW-14-5 Received: 11/24/04 Collected: 11/23/04 12:10
Lab ID: 0411538-11A

Test Name: BTEX Reference: EPA 5035/EPA 8021B
Parameter Resulf Limit Units bBF Extracted Analvzed
MTBE ND 6.050 Hgig 1.0 12/2104 12/6/04
Benzene ND 0.0050 [Wists] 1.0 1272104 12/6/04
Toluene ND 0.0050 Halg 1.0 12/2/04 12/8/04
Ethylbenzene ND 0.0050 Hg/g 1.0 12/2/04 12/6/04
m,p-Xylena ND 0.0050 Hg/g 1.0 12/2/04 12/6/04
o-Xylene ND 0.0050 Hgfg 1.0 12/2/04 12/6/04
Surrogate: Cis-1,2-Dichicroethylene 96.6 7%.8-135 % Reg 1.0 1272104 1216104

Test Mame: TPH as Diesel/Motor Qil w/ Silica Gel Cleanup  Reference; EPA 3550/3630/GCFID(LUFTY80158

Parameter Result Limit Units bDF Extracted Analyzed
TPHC Diesel 20 1.0 uglg 1.0 1201i04 12/9/04
TRHC Motor O ND 10 ug/g 1.0 1211104 12/9/04

Test Name: TPH as Gasoline Reference: EPA S035/GCFID(LUFTYEPA 8015B

Parameter Result Limit Units DF Extracted Analvzed
TPHC Gas 35 1.0 yglg 1.0 1212104 12/8/04

Client Sample ID: MW-14-10 Received: 11/24/04 Collected: 11/23/04 12:40

Lab ID: 0411538-12A

Test Mame: BTEX Reference: EPA S035/EPA 8021B
Farameter Result Limit Units DE Extracted Analvzed
MTRE ND 0.050 Ha/g 1.0 12/2104 1213104
Benzene ND 0.0050 Hg/g 1.6 12/2/04 1213104
Teluene ND 0.0050 [Hslfs} 1.0 12/2/04 12/3/04
Ethyibenzene ND 0.0050 Hafg 1.0 12/2/04 1273104
m,p-Xylene ND 0.0050 Ho/g 1.0 12/2i104 12/3/04
g-Xylene ND 0.0050 Hafg 1.0 12/2/04 12/3/04
Surrogate: Cis-1,2-Dichlorosthylene 113 71.8-135 % Rec 1.0 12/2/04 12/3/04

Test Name: TPH as Diesel/Motor Oil w/ Silica Gel Cleanup  Reference: EPA 3550/3630/GCFID{LUFTY8015B

Parameter Resul¢ Limit Units BE Extracted Analvzed
TPHC Diesel 1.1 1.0 ug/g 1.6 1211104 12/8/04
TPHC Motor Qil ND 10 uglg 1.0 12/1/04 12/8/04

Tést Name: TPH as Gasoling Reference: EPA 5035/GCFID(LUFT)/EPA 80158

Parameter Result Limit Units DF Extracted Analvzed
TRPEC Gas ND 1.0 ug/g 1.0 12/2/04 12/3/04
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Date: 10-Dec-04
WorkOrder: (0411538

ANALYTICAL REPORT

Client Sample ID: MW-14-15.5
Eab ID: 0411538-134

Test Name; BTEX

Parameter
MTBE
Benzene
Toluene
Ethvibenzene
m,p-Xylene
o-Xyiene
Surrogate: Cis-1,2-Dichioroethylene

Test Name: TPH as Diesal/Motor Qi

Parameter
TPHC Diesel
TRPHC Motor Qil

Test Name: TPH as Gasoline

Received: 11/24/04 Collected: 11/23/04 13:10

Reference: EPA 5035/EPA 80218

Result Limit Knits DF Extracted Analvzed
ND 0.050 uglg 1.0 12/2/04 12/3/04
ND 0.0050 Halg 1.0 12/2104 12/3/04
ND 0.0050 Hglg 1.0 12/2/04 12/3/04
ND 0.0050 ug/g 1.0 12204 1213104
ND 0.0050 Ho/g 1.0 12/2/04 12/3/04
ND 0.0050 valy 1.0 12/2/04 12/3/04
0t 71.8-135 % Rec 1.0 12/2i04 1213104

Reference: EPA 3550/GCFID(LUFTY/EPA B015B

Result Limi¢ Units DF Extracted Analvzed
ND 1.0 Hglg 1.0 14/29/04 11/30/04
ND 10 ug/g 1.0 11/29/04 11/30/04

Reference: EPA 5035/GCFID{LUFTYEPA 80158

Parameter Result Limit Units D¥ Extracted Analyzed
TEHC Gas ND 1.0 [Hets] 1.0 12/2/04 121304
Chient Sample ID: MW-14-22 Regeived: 11/24/04 Collected: 11/23/04 13:40

Lab ID: 0411538-14A

Test Name: BTEX

Parameter
MTBE
Benzene
Toluane
Ethylbenzene
m.p-Xyiene
o-Xylene
Surrogate: Cis-1,2-Dichlorosthylene

Test Mame: TPH as Diesel/Motor Qi

Parameter
TPHC Diesel
TPHC Motor Qil

Test Wame: TPH as Gasoline

Parameter
TPHC Gas

Reference; EPA 5035/EPA 80218

Result Limit Units DF Extracted Analyzed
ND 0.050 ug/y 1.0 12/2/04 1213104
ND 0.6050 1o/ 1.0 12/2/04 12/3/04
ND 0.0050 1g/g 1.0 12/2/04 121304
ND 0.6080 1o/ 1.0 12/2/04 1213104
ND 0.6030 [Hls} 1.0 12/2/04 12/3/04
NO 0.0050 Lgfg 1.0 12/2104 12/3/04
105 71.8-135 % Rec 1.0 12/2/04 12/3/04

Reference: EPA 355G/GCFID{LUFTYEPA 80158

Result Limit Units DF Extracted Analyzed
ND 1.6 Hglg 1.0 11/29/04 11/30/04
ND 10 uglg 1.0 11/20/04 14/30/04

Reference: EPA 5035/GCFID{LUFTYEPA 80158

Result Limit Units DF Extracted Analvzed
ND 1.0 Ha/g 1.0 12/2/04 12/3/04
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10-Dec-04
0411538

Date:
WorkOrder:

ANALYTICAL REPORT

Client Sample ID: MW-14-25
Lab ID: 0411538-15A

Test Name: BTEX

Parameter
MTBE
Benzene
Toluene
Ethylbenzene
m,p-Xyiene
o-Xylene
Surrogate: Cis-1,2-Dichloroethylene

Test Name; TPH as Diesel/Motor Oil w/ Silica Gel Cleanup

Received: 11/24/04 Collected: 11/23/04 14:10

Referenge: EPA S5035/EPA 8021B

Resulf Limit Units DF Extracted Analyzed
ND 0.050 Lglg 1.0 1272104 12/3/04
ND 0.0050 g/g 1.0 12/2/04 12/3/04
ND 0.0050 ualy 1.0 121204 1213104
ND 0.0050 uglg 1.0 1212104 12/3/04
ND 0.0050 Lg/g 1.0 1212104 12/3/04
ND 0.0050 pglg 1.0 12/2/04 12/3/04
117 71.8-135 % Rec 1.0 12/2/04 12/3/04

Reference: EPA 3550/3630/GCFID{(LUFTY8015B

Tarameter Result Limit Units j1)3) Extracted Analvzed
TPHC Diesel 35 1.0 T 1.0 121104 12/8/04
TPHC Motor Qi ND 10 ug/g 1.0 12/1/04 12/9/04

Test Name: [PH as Gasoline Reference; EPA BO35/GCFID{LUFT)YEPA 80158

Parameter Result Limit Units DF Extraeted Analvzed
TPHC Gas ND 1.0 Halg 1.0 12/2i04 1213104

Client Sample ID: MW-12-55 Received: 11/24/04 Collected: 11/23/04 9:00

Lab ID: 0411538-16A

Test Name: BTEX Reference; ERA 5035/EPA 80213

Parametfer Result Limit Units DF Extracted Amnalveed
MTBE ND 0.050 [Hols] 1.0 12/2/04 12/3/04
Benzene ND 0.0050 [Halfo] 1.0 12/2/04 1273/04
Toluene ND 0.0050 [Halfo] 1.0 12/2/04 1273/04
Ethylbenzene ND 0.0050 Hog/g 1.0 12/2/104 1213104
m,p-Xylene ND 0.0050 ug/g 1.0 12/2/64 1213/04
o-Rylene ND 0.0050 vG'g 1.0 12/2/04 1213104

Surragate: Cis-1,2-Dichloroethyiene 102 71.8-135 % Rec 1.0 12/2/04 1213104

Test Name: TPH as Diesel/Motor Ol Reference: EPA 3550/GCFID(LUFTYEPA BO15B

Parameter Result Limit Units DE Extracted Analvzed
TPHC Biesel ND 1.0 Hg/g 1.0 11/29/04 14/30/04
TPHC Motor Ol ND 1¢ Hgfg 1.0 11/28/04 11/30/04

Test Name: TPH as Gasoline Reference: EPA 5035/GCFID{LUFTYEPA 80158

Parameter Result Limit Usits DF Extracted Analvzed
TPHC Gas ND 1.0 ugly 1.0 12/2/04 121304
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10-Dec-04
0411538

Date:
WorkOrder:

ANALYTICAL REPORT

Client Sample ID: MW-12-10
Lab ID: 0411538-17A

Test Name: BTEX

Received: 11/24/04

Collected: 11/23/04 9:30

Reference; EPA BO35/EPA 8021B

Parameter Result Limit Units DF Extracied Analvzed
MTBE ND 0.050 [Welss: 1.0 12/2/04 1213104
Benzene ND 0.0050 paig 1.0 12/2/04 12/3/04
Toiuene ND 0.0050 1g/g 1.0 12/2104 12/3/04
Ethylbenzene ND 0.0050 uglg 1.0 12/2/04 1213704
m,p-Xylene ND 0.0050 Hgig 1.0 12/2104 12/3/04
o-Xylene ND 0.0050 Halg 1.0 12/2/04 12£3/04

Surrogate: Cis-1,2-Dichlorosthylene 106 71.8-135 % Rec 1.0 1212104 12/3/04

Test Name: [PH as Diesel/Motor Oil Reference: EPA 3550/GCFID(LUFT)EPA 80158

Parameter Result Limit Units DF Extracted Analvzed
TPHC Diesel ND 1.0 ualg 1.0 11/25/04 11/30/04
TPHC Moter Ol ND 10 Halg 1.0 11/29/04 11/30/04

Test Name: TPH as Gasoline Reference: EPA 5035/GCFID(LUFTYEPA 8015B

Parameter ' Result Limit Units DF Extracted Analyzed
TPHC Gas ND 1.0 ugfg 1.0 12/2/04 12/3/04

Client Sample ID: MW-12-13 Received: 11/24/04 Collected: 11/23/04 9:50

Lab ID: 0411538-18A

Tost Name:; BTEX Reference; EPA 5035/EPA 8021B

Parameter Result Limit Units DF Extracted Analvzed
MTRE ND 1.0 /g 20 12/2/04 1213104
Benzene ND 0.10 Halg 20 12/2/04 12/3/04
Toluene ND 0.10 Hg/ig 20 12/2/04 12/3/04

" Bthylbenzene N 0.50 ugfg 20 1272/04 1213104

- m.p-Xylene ND 0.50 uglg 20 12/2/04 12/3/04
o-Rylene ) ND .50 ugig 20 1212104 1213104

Surrogate: Cis-1,2-Dichioroethylene 101t 71.8-135 % Rec 20 12/2/04 12/3/04

Tés't Name: [PH as Diesel/Motor Ol w/ Silica Gel Cleanup

Parameter
TPHC Diesel
TPHC Motor Qil

TFest Name: TPH as Gasoline

Parameter
. TPHC Gas

5680 West End Road

Result
4,100
a5

Resuit
130

Limit
100
250

Units
Hg/g
Hels]

Reference: EPA 3550/3630/GCFID{LUFT)E015B

D¥ Extracted Analvzed
160 1214104 128104
25 12/1104 12/89104

Reference: EPA 5035/GCFID(LUFTYEPA 8015B

Limit
20

Units

pg/g

NORTH COAST LABORATORIES
« Arcata, California 95521-9202 - 707-822-4649 - FAX 707-822-6831
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DF Extracted Analvzed
20 1272104 12/3/04
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Date: 10-Dec-04
WorkOrder: 0411538

ANALYTICAL REPORT

Client Sample ID: MW-12-20.5

Eab ID: 0411538-19A

Test Name: BTEX

Parameter
MTBE
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene

Surrogate: Cis-1.2-Dichloroethyiense

Test Name: TPH as Diesel/Motor Oil w/ Silica Gel Cleanup

Result
ND
ND
ND
ND
ND
ND
113

Received: 11/24/04 Colleeted: 11/23/04 10:15

Reference: EPA B0O35/EFPA 8021B

Limit Units DF Extracted Analyzed
0.050 pg/g 1.0 12/2/04 12£3i04
0.0650 pelfg 1.0 12/2/G4 1213104
0.005C Hg/a 1.0 12/2/04 1213104
0.010 uglg 1.0 12/2104 1213104
0.010 pgla 1.0 12/2/04 12/3/04
0.010 yolg 1.0 12/2/04 12/3i04
71.8-136 % Rec 1.6 12/2/04 1213104

Reference; EPA 3550/3630/GCFID{LUFT)/8015B

Parameter Result Limit Units BY Extracted Analvzed
TPHC Diesel 11 1.0 yglg 1.0 12/1/04 12/9/04
TPHC Motor Ol ND 10 uglg 1.0 12/1/04 12/89/04

Test Name: TPH as Gasoline Reference: EPA 5035/GCFID(LUFT)/ERPA 80158

Parameter Result Limit Units DE Extracted Analvzed
TPHC Gas 4.0 1.0 uglg 1.0 122/04 1213104

Client Sample [D: MW-12-25 Received: 11/24/04 Collected: 11/23/04 10:45

Lab ID: 0411538-20A

Test Name: BTEX Reference; EPA 5035/EPA 8021B

Parameter Result Limit Units DF Extracied Apnalyzed
MTBE ND 0.050 Ho/g 1.0 121204 12/3/04
Benzene ND 0.0050 Holg 1.0 1212104 1213104
Toluene ND 0.0050 palg 1.0 12/2/04 12/3/04
Ethylbenzene ND 0.050 e 10 1212104 12/3/04
m,p-Xylene ND 0.050 Hgg 1.0 12/2/04 12/3/04
o-Xylene ND 0.050 Mg/ 1.0 12/2104 12/3/04

Surrogate: Cis-1,2-Dichigreathylene 147 71.8-135 % Ree 1.0 12/2/04 12/3/104

Test Name: TPH as Diesel/Motor Oil w/ Silica Get Cleanup

Parameter
TPHC Diesel
TEHC Motor Ol

Test Name; TPH as Gasocline

Parameter
TPHMC Gas

5680 West End Road

Result
2,700
690

Result
8.9

Reference: FPA 3550/3830/GCFID(LUFTY8016B

Limit Units BF Extracted Analvzed
160 uglg 100 12/1/04 12/9/04
100 uglg 10 12/1/04 12/9/04

Reference: EPA S035/GCFID(LUFTYEPA 8015B

Limit Units DF Extracted Analvzed
1.0 1g/g 1.0 12/2/04 12/3/04
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Date: 10-Dec-04
WorkOrder: 0411538

ANALYTICAL REPORT

Client Sample ID: BLFP-RINSE WATER Received: 11/24/04 Coilected: 11/23/04 9:00
Lab [D: 0411538-21A

Test Name: TPH as Diesel/Motor Oil w/ Silica Gal Cleanup  Reference: EPA 3510/3630/GCFID(LUFTY80158

Parameter Result Limit Units DF Extracted Analyzed
TPHC Diese! 4,200 500 ug/l 10 121404 12/9/04
TPHC Motor Qil 950 170 g/l 1.0 12/1/04 12/8/04

Client Sample ID: BLFP-RINSE WATER Reeeived: 11/24/04 Collected: 11/23/04 9:00

Lab I13: (0411538-218

Test Name: BTEX Reference: EPA 5030/EPA 8021B

Parameter Result Limit Units DF Extracted Analyzed
MTBE ND 3.0 ua/l 1.0 12/2/04
Benzene ND .50 pg/l 1.0 1212104
Toluene ND 0.50 pgil 1.0 1212104
Ethylhenzene ND 0.50 g/l 1.4 1202104
m,p-Xylene ND G.50 g/l 1.0 1212104
o-Xylene ND 0.50 ugfl, 1.0 12/2/G4

Surrogate: Cis-1,2-Dichlorosthyleng g7.8 85-145 % Rec 1.0 1212104

Test Wame: 1PH as Gasoline Reference: EPA 3510/GCFID{LUFT)/EPA 80158

Parameter Result Limit Units D¥ Extracted Analyzed
TPHC Gas 160 50 /L 1.0 12i2104
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December 17, 2004

Winzler and Kelly
633 Third Street
Eureka, CA 95501

Attn: Colleen Ellis

RE:

00142803 204, BLFP

SAMPLE IDENTIFICATION

-Fraction  Client Sample Description

NORTH COAST
LABORATORIES LTD.

" OrderNo.. 0412051
Invoice No.; 46856
PO No.:

ELAP No. 1247-Expires July 2006

ND = Not Detected at the Reporting Limit

01A

- 01B

01C
02A
02B
0z2¢
03A
038
03C
04A
048
04C

MVY-11
MW-11
MW-11
MwW-12
MW-12
Mw-12
MW-13
MW-13
MW-13
MwW-14
MW-14
MVW-14

T

Limit = Reporting Limit

All solid results are expressed on a wet-
weight basis unless otherwise noted.

WK - EURER A

_ REPORT CERTIFIED BY fw“""‘w'%\}

”“E’m (“(/U.A VR,

Laboratory Supervisor(s)

o~
QA Unit / Jesse G. Chaney, Jr.
Laboratory Director

5680 \/VeSa End Road = Arcata Cahforma G5521-9202 ¢ 707-822-4649 « FAX 707-822-6831

%@ Frinatnct or Renalac e



North Coast Laboratories, Ltd. Date: [7-Dec-04

CLIENT: Winzler and Kelly
Project: 00142803 204, BLFP CASE NARMTIVE
Lab Order: (4412031

All samples submitted for a silica gel cleanup were initially analyzed for diesel. The samples showing
no detectable levels of the analyte were not subjected to the cleanup procedure.

Dissolved Lead:
The samples were sub-contracted for the dissolved lead analyses to another certified laboratory,

TPH as Diesel with Silica Gel Cleanup:
Sample MW-12 and MW-13 contains material similar to degraded or weathered diesel oil.

TPH as Diesel:

The laboratory control sample/laboratory control sample duplicate (LCS/LCSD) recoveries were above
the upper acceptance limit for diesel. These recoveries indicate that the sample results may be
erroncously lgh. There were no detectable levels of the analyte in the samples; therefore, the data were
accepted.

Gasoline Componets/Additives:

Samples MW-12 and MW-13 do not present a peak pattern consistent with that of gasoline. The peaks
elute towards the end of the gasoline range. In our judgement the material appears to be a product
heavier than gasoline. Due to the differences in the purging efficiency of these heavier materials the
result may be variable. The reported results represent the amount of material in the gasoline range.

NORTH COAST LABORATORIES
5680 West End Road - Arcata, California 95521-3202 - 707-822-4649 - FAX 7078726831




Date: 17-Dec-bd ANALYTICAL REPORT

WorkOrder: 0412051

Client Sample ID: MW.-11 Received: 12/2/04 Collected: 12/1/04 13:50
Lab ID: 0412051-01A

Test Name; TPH as Diesel Reference: EPA 3510/GCFID(LUFTYEPA 80158
Parameter Result Limit Units DF Extracted Analvzed
TPHC Diesel ND 50 gL 1.0 12/8/04 12/10/04

Surrogate: N-Tricosane 79.0 27.6-107 % Rec 1.0 12/9/04 12/10/04
Client Sample ID: MW-11 Received: 12/2/04 Collected: 12/1/04 13:50

Lab ID: 0412051-01C

Test Name: Gasoline Components/Additives Reference: LUFT/EPA 8260B Modified
Parameter Result Limit Units B¥Y Extracted Analvzed
Methyl fert-butyl ether (MTBE) ND 1.6 pg/l 1.0 12/9/04
Tert-butyl alcohol (TBA) ND 10 g/l 1.0 12/9/04
Di-isopropyl ether (DIPE) ND 1.0 pg/l 1.0 12/8/04
“Ettyl tert-butyd ether (ETBE) ND 1.0 LG/l 1.0 12/8/04
Benzene ND 0.50 [HaW 1.0 12/9/04
Tert-amyl methyl ether (TAME) ND 1.0 1ig/l. 1.0 12/9/04
Toluene ND 0.50 ug/l 1.0 129104
Ethylbenzene ND 2.50 ug/l 1.0 12/9/04
m,p-Xyiene ND 0.50 gl 1.0 12/9/04
o-Xylene ) ND 0.50 g/l 1.0 129104
Surrogate: 1,4-Dichicrobenzene-d4 96.6 80.8-139 % Reg 1.0 129104
Test Name: TPH as Gasoline ' ' Reference: LUFT/EPA 82608 Modified
Parameter Result Limit Units 133 Extracted Analvzed
TPHC Gasocline ND 50 ug/i. 1.0 12/8/04
Client Sample ID: MW-12 Received: 12/2/04 Collected: 12/2/04 11:00

Lab ID: 0412051-02A

Test Name: |PH as Diesel with Silica Gel Cleanup Reference: EPA 3510/3630/GCFID(LUFT)/8015B
Parameter Result Limit Units DE Extracted Anajvzed
TPHC Diesel : 5,700 50 ugil. 1.0 12/16/04 12/13/04
" Surrogate: N-Tricosane 65.8 34-145 % Rec 1.0 12/10/04 12/13/04
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Date: . 17-Dec-04
WorkOrder: 0412051

ANALYTICAL REPORT

Client Sample ID: MW-12
Eab ID: 0412051-02C

Test Name; Gasoline Components/Additives

Parameter Resnlt
Methy! tert-butyl ether (MTBE) ND
Tert-butyl alcchol (TBA) ND
Di-isopropyl ether (DIPE) ND
Ethyl tert-butyl ether (ETBE) ND
Benzene ND
Tert-amyl methyl ether (TAME) ND
Toluene ND
Ethylbenzene ND
m,p-Xylene KD

. o-Xylene ND

~Surrogate: 1,4-Dichlorobenzene-d4 95.0

Test Name: TFH as Gasoline

Parameter Result
TPHC Gasoline 280

Received: 12/2/04 Collected: 12/2/04 11:00

Reference: LUFT/EPA 82608 Modified

Limig Units DF Extracted Analyzed
1.0 g/l 10 12/9/04
10 g/l 1.0 12/9/04
1.0 g/l 1.0 12/9/04
1.0 gL 1.0 12/3/04
0.50 B/l 1.9 1219704
1.0 ug/lL 1.0 12/9/04
.50 Hg/l 1.0 12/9/04
0.50 Mg/l 1.0 12/5/04
0.50 gL 1.0 12/9/04
0.50 ug/L 1.0 12/8/04
80.8-13% % Rec 1.0 1218404

Reference: LUFT/EPA 82508 Modified

Limit Units DF Extracted Analvzed
50 Hgrl 1.0 12/8/04

Chlent Sample ID: MW-13
Lab ID: 0412051-03A

Test Name: TPH as Diesel with Silica Gel Cleanup

Parameter Resulf
TPHC Diesel 580
. Surrogate: N-Tricosane 86.5

Received: 12/2/04 Collected: 12/2/04 11:40

Reference: EPA 3510/3630/GCFID(LUFTYB015R

ELimit Units DF Exiracted Analvzed
50 Hgi 1.0 12/10/04 12/13/04
34-145 % Rec 1.0 12/10/04 12/13/04
PageZof 4
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Date: 17-Dec-04
WorkOrder: 0412051

ANALYTICAL REPORT

Client Sample ID: MW-13
Lab ID: 0412051-03C

Test Name: Gasoline Components/Additives

Received: 12/2/04 Collected: 12/2/04 11:40

Reference: LUFT/EPA 82608 Modified

Parameter Result Limit Units DF Extracted Analvzed
Methyt tert-butyt sther (MTBE) ND 1.¢ uo/l 1.0 12/8/04
Tert-butyl afcoho! (TBA) ND He [Heli M 1.0 12/9/04
Di-isopropyl ether (DIPE) ND 1.0 ugiL 1.0 12/2/04
Ethyl tert-butyl ether (ETBE) ND 1.0 ugil 1.0 12/9/04
Benzene ND 0.50 pafl 1.0 12/9/04
Tert-amyl methy] ether (TAME) ND 1.6 ug/l 1.0 12/8/04
Toluene ND 0.50 g/l 1.0 12/9/04
Ethylbenzene ND D.50 pgilL 1.0 12/9/04
m,p-Xylene - ND ¢.80 ugit 1.0 12/9/04
o-Xylene ND 0.50 [EsHi 1.0 12/9/04

Surrogate: 1,4-Dichlorobenzene-dd 98.4 80.8-139 % Rec 1.0 12/5/04

Test Name: TPH as Gasoline Reference: LUFT/EPA 8260B Modified

Parameter -~ Result Limit Units DF Extracted Analvzed
TPHC Gasoline 220 50 g/l 1.0 12/9/04

Client Sample ID: MW-14 Received: 12/2/04 Collected: 12/2/04 14:15

Lab ID: 0412051-04A

Test Name: TPH as Diesal Reference: EPA 3510/GCFID(LUFTYEPA 80158

Parameter Result Limit Units DF Exfracted Analyzed
TPHMC Diesel ND 50 po/l 1.5 12/9/04 12/10/04

Surrogate: N-Tricosane 73.9 27.8-107 % Rec 1.G 12/9/04 12110/04

Page3 of 4
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Date: 17-Dec-04 | ANALYTICAL REPORT

WerkOrder: 0412051

Client Sample ID: MW-14 Received: 12/2/04 Collected: 12/2/04 14:15
Lab Iy 0412051-04C

Test Name: Gasoline Components/Addifives Reference: LUFT/EPA 82808 Modified
Parameter Result Limit Units by Extracted Anglvzed
Methyl tert-buty! ether (MTBE) ND 1.0 ug/l 1.0 12/9/04
Tert-butyl alcohot (TBA) ND 10 ug/il 1.0 12/9/04
Bi-isopropyt ether (DIPE) NG 1.0 Mgl 1.0 12/9/04
Ethyl tert-butyl ether (ETBE) ND 1.0 ugiL. 1.0 12/9/04
Benzene ND 0.50 g/l 1.0 12/9/04
Tert-amyl methyl ether (TAME) ND 1.0 ugil 1.0 12/9/04
Toluene ND .50 Hgil 1.0 12/9/04
Ethylbenzene - ND 0.580 Hofl. 1.0 12/8/04
m,p-Xylene ND 0.50 po/b 1.0 12/9/04
o-Xylene ' ND 0.50 pail 1.0 12/9/04
Surrogate: 1,4-Dichiorobenzens-dd . 98.1 80.8-139 % Rec 1.0 12/9/04
Test Name: TPH as Gasoline Reference; LUFT/EPA 82608 Modified
Parameter Result Limit Units DF Extracted Analvzed
TPHC Gasoline ND 50 g/l 1.0 1273/04
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(\NORTH COAST
'LABORATORIES ITD.

- uKGENT
- _ZPRIORITY

. ___ROUTINE
LA . PACSIMILE TRANSMISSION

 DAaTE. ')g/é@éc/ .
O g . FROM: | o
NAME: . /4. ~ NAME: .~ NORTH COAST LABORATORIES -
TOCATION: - - "LOCATION: S680 WES’E ENDRED -
e . CATA, CA 95521-9202
ATIN: FROM:__ KA dta
FAX: EAX: 7/ (707) 822-6831

e —— e (e
Total nusriber 5f.péges mciﬁdéﬁgcovér sheot .Eg {n .

- i If you have any problems receiving this message,
' please call our telephone number above,

| INSTRUCTIONS/MESSAGE:

AT en ,;g.?ié; 00792503 20T FBiFR T
 IMPORTANT NOTE

The docuracnts sccompanying this transmission may contain information thiat is logally privileged and/or confidential.
The information is intended only for the individual neme sbove. If vou are not the intended recipient , or a person
responsible for delivering it, you are hereby notified that any disclosure, copying or digtribution, o 1se nf any of this
tranemission is PROHIBITED:. If you have received this transmission in error, please notify us immediately by phone

and mail the transoission to ug. Thsnk you for your cooperation and help.
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ANALVHCAL
'L&BO@ATORWS

- _ﬁLorctta Tomim _
‘North Coast: La’boratones
-5620 West Efid Rd.

-ijcata CA 95521

- BSK Submission # 200‘4321'198-

BSK. Sample D% 5309‘56
~Project 1D

. Submissien Commemg '

_ ?roj eet Dege:

© NORTH COAST LABS -

PAGE 072/86
@oo2/005

Certificate of Analysis -
ELAP Certificate #1180
Report Tssue Date: 12/23/2004

Swcaple Type ... o Liquid Date Sampled:; 1215172004
Samyle Desenption 0412051018, MW-11 Dissolved Tume Sampled: 1350

B Sample Cqmments_ e : Date Received 1271872004

. .-In.or?an.lt?s . Preg  Amalysic

Adnbyte * Wicthnd Reoult ity POQL Diution DLR Dnte Date

EPA 2008 ND nghi. ] 1 5 12720012004  12/21/2004

Lead Phy -

mg/L. Msﬁzgramill.ﬂer {npm) .

mg/Kg: Milligrama/Kilogenem {ppr)

g/ Micrograms/Liter (pph) o
- pg/Kg Micrograms/Kilogram (ppb) -

PQI Practienl Quanaieton Limit
" DLR Dotection Linut for Repugling
: PEL % Dilution

~ ND: None Detected at DLR

% Rec. Percent Recovered (wm:\gates)

" Repors Aui}mn!wuhun Cade: "

A4 St&msiaus Sueet Fresng, CA 93706-1623

iﬁliiliiﬂﬂifﬁllﬁﬂlEﬂmﬁﬂﬂiﬂiiﬁmmﬂllﬁlﬁ

[Fhione 339-49 /2553, in CA B00-877-8310

H: Analyzed outside of holgt bme
F. Preloninary resuit

- §: Suspect result. Sec Case Narrative for cotments.

E. Analysis performed by Extemal laberatery.
See Extemal nboratory Report attachments.

- Page2of5
" For 559-4R5.6935
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12;23{20@4 m 9t 45 FAX 559 485 6935 BSK LABS _ _ R o ‘Qooisens

AN A LY'&']E A L
LABORATORIES

 Lowtta Toulin EEIO R R Certificate of Anialysis

North Coast Laboratories R ' ELAPCertificate #1180
5620W€Si End R4, o o _ ' _ . : * Report lssue Date: 127732004

?Arcata .CA 95521
_ 'ESKE Submlssmn# 2004121198
- BSK $ampic ID # 530957

. ProjectB: e ProueczDeéc':
Submission Cnmmen{s S _
- SempleType - lggma . ' '  Dote Sampled: 12/02/2004
- Sample Deseription {}41205!-028 MW ]2 Dlssoived S N Tume Sampled: 1100
Saraple Comments: P _ B : o Date Received: 12/16/2004
: gnorgn.nxcs - . . . Prep  Anslysis
Awmwlyte o cooo 0 Biothed . CResult  Umnits - PQL  Dilottes DLR Date Datg
:Lc&d i) i . . EPA2008 - MDD ug/L 5 i 5 [2/20/2004 1212142004
. _mg!L Milligrams/Liter (ppm). . o PQL: Pmeneal Guanttation Limit H- Annlyzed ontside of hold tire
" un/ Ky, Milliys una/kz}ogmm ppmy - - DLEK Lewerion Limit or f{epaﬁ,mg _ P: Preliminary result
- hg/L; Micrograms/Liter (pph) - S : PQL x Dilution 5. Suspectresulf. See Case Namative for comments,
- - pelkg Micmgmmsfkﬂogmm {ppby . ND: None Detected at DLR E: Analvsis performed by Futemal lohasatory
" Y%Rec; Percent Recovered {feunoga!:u) o _ - See External Laboratory Report atlachments.
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- Arcata, CA, 95521

- ‘BSK Submission #: 2004121198
~ "BSK S&mpf& ID# 530958 _
?ro;eclll) S _ o - Project Desc
© . ‘Submilsgion Commcms o L
o Samplﬂypf_:_. - L.1qu1d
" - Bample Deseripnon _G4§2051-03B MW 13 Dlsso]ved
Sample Comments’

Gloozso0s

Certificate of Analysis
ELAP Certificate #1180
- Repori Issue Date  12/23/2004

Date Sampled: $12/00/2004
Time Sampled: 1140
Dare Roceved 12/16/9004

- Imrgamcs - _ | Prep  Amlysis
“Apabpte R R ethed © Result Unita PQL  Dilution DLA Date Dmie
Load (Pb)  ~ _ ' EPA 2008 ND gL 5 1 5 12/20/2006 1 2/21/2004
mg/L: Mxlhgrmst:?cr (ppm) PQL: Practics] Quantitation Litmit H Analyzed ontside ofhold time

~1eg/ g Milligrama/Kilogzam (ppin} DLR. Detcetion Lirn for Reportng F. Preliminary result
“Hg/L: Micrograms/Liter (ppl) . :PQLxDiluton S. Suspect result. Sce Case Namative for comments,
- g/Kg Mitrogmms/Kalogram (ppb) .~ . ND Nome Deteeted gt DLR E: Analysis pecformed by External laboratory.

- Y%Rec. Percent Recovered (surmgates)

| _-'Rupm Antheniication Code: | ﬁﬂllli[ﬂﬁﬂﬁiﬂﬁﬂﬁﬂ AR

See Externgf Laboratory Report attechments.
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 North Coast Laboratories. E | ELAP Certificate #1180
5620 WestEndRd. -~ - 7 BEE S . ReportIssne Date: 12/23/2004

 Arcata, CA 95521

‘BSK Submission #: 2004121198
| BSK smpte ID # 530959

- Projed I - - Preject Desc: .

'Subrrusswn Cammmm _ : : o : R .

- Sumple Type. - ¥=quid AR ) : - Date Sampled: 12/02/2004
Sample Desciiption” {]4]205] 04]3 MW-1 4stselvcd ' ' _ - Time Sampled: 145
Samyle Comments: - _ - . : s _ Date Recaived: 13/16/2004

- _-ygorgamcs. S : _ . Frop  Anaslysis
S Ameieee . SR Meathod Rezult Uitz PQL  Difmtlun DLR Dare Dave
" Lead O - EPA 2008 ND ugl, s ] 5 12/20/2004  12/21/2004

- mg/L- Milbgrame/Liter (ppm) PQL: Practical Quentitation Limit H- Anafyzed ontside of hold time

my/Kg: Milligrams/Kilogmm (ppm} _BLR: Defection Limit for Reperting P. Preliminary result
© g/l Microgrsms/Liter (ppb) - ' PQL x Difution .S Suspectresuit. See Case Narotive for comments

: pg?Kg Micrograme/iogram (ppb) . . NB: None Detected at DLR E. Analysis performed by Fxtams Tabaratary.
Res: Percent Recoverad (sumogntes) - - See External Laboratory Report attechments.
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PROJ. NAME: BLUE LAKE FOREST PRODUCTS PROJECT NO.: 00142803,204 |Sheet {of
METHOD OF DRILL: HOLLOW STEM AUGER LOCATION: BLFP
SAMPLER: SPLIT SPOON o 2.0v 11,5 LOGGED BY: C. ELLIS !BORENG #1 MAW-~-11
BORING OIAMETER: 9.0" OATE STARTED: 11/22/04 TIME: 315 PM
ORILLING CO.: DIAMONDO CORE DRILLING CATE COMPLETED: 11/22/04 TIME: 5:00 PM
Ch7 LIC. #: 5124086 TOTAL DEPTH OF BORING: 25.0 ft.
DRILLER: JEREMY & JOHN DEPTH TO GROUNDWATER: 14.0 .
HAMMER WGET.: 120 ibs. HAMMER DROP: 30 inches SURFACE CONDITIONS: CONCRETE
—
L. Bl w | SAMPLE = SOIL WELL
xI
e NO. 0D DESCRIPTION COLOR | MOISTURE |CONSISTENCY, DESCRIPTION
W o> o o >
£ oW e m - U3
Li 8" CONCRETE. FLUSH MUUNTED
TRAFFIC BOY W/
LOCKING WELL CAP
DRY LPOSE/SORT e
L SILTY CLAY. 2.5% 5/8 CEENT BROUT
2" BLANK PVC WELL
_ CABING 0.0-50
G6C CLAYEY, - - :| o] BEHTONITE sgaL
4 T PEBBLE/ST T/SAND A ES BT R T
K] 21 Mw-1-5 ' : 0.5 f=
X 3 : =t
A % | 38 =}
y GRAVEL,-PODRLY Jp=
| sorTED, k=
GC. ‘SUBROUNDED, 20% A=
CLAY f={E
x a2t | Mwin-g e 257 474 MOIST | SOFT | 05 =)
X3 : - CLAYEY SANDY =
X |28 I . GRAVEL W/ e
: SUBROUNDED, & 3=
CL FRACTURED j=r
PEBSLES/CUBBLES S
wet | osoFT j=1 ¥
: |21 GROUMOWATER @
¢ - [chol : =1 140" bgs
1X 10 ] MW-1-i5 CLAY; 15% SILT, 28Y 8/8 MOIST | HARD | 05 [/=|
xin FRACTURED et
xfoal oL - BRAVELS §=8
' 5PB 4/1 =l
CLAY: HIGH =)
PLASTICITY Er=t)
sc g
- 80% COARSE A=) 27 zo-sLoT eve
! : SAND/ANBHULAR, Ci= [l wWELL SCREEH
1 x| 7] Mwsit-20 | lom LAy ion 25YR WET | soFT joa [FS)] S0200
- COARSE GRAVEL, > A=
X136 L SUBROUNDED 38 =1
OR 5 50 =1
50% FINE SAND, 5 5va A=
SH 45% SILT, £% ciE =1
CLAY, LGW ’ =14
1 PLASTICITY =k
A5% FINE . =i
s : CRAVEL. 2% 1077 576 =l
CAX |18 GC COARSE S4ND, W=
AR B50 | MW-i-25 10% MED, SAND, 0.8 f:l=)

FINE SAND, 8%
COARSE BRAVEL,

10% CLAY, 5% F
IRCHM STAIMING. |

WINZLER & KELLY
CONSULTING ENGINEERS
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PROJ. NAME: BLUE LAKE FOREST PRODUCTS

PROJECT NC.: 0D142803.204

|S§1eet {off

METHOD GOF DRitl: HOLLOW STEM AUGER

LOCATION: BLFP

SAMPLER: SPLIT SPOCN oD: z.ov I0: 1.5

" LOGGED BY: C.ELLIS

[BORING #: MW—-12

BORING DIAMETER: ¢.0¢

DATE STARTED: 11/23/04

TIME: 8:40 AM

DRILLING CO.: DIAMOND CORE DRILLING DATE COMPLETED: 11/23/04 TIME: 11:00 AM
CE7 LIC. #: 5124086 TOTAL DEPTH OF BORING: 25.0 ft.
ORILLER: JEREMY & JOHN DEPTH TO GROUNDWATER: 15.0 ft.
HAMMER WGT.: 120 Ibs, HAMMER DROP: 30 inches SURFACE CONDITIONS: CONCRETE
=
Sg| SAMPLE 3 SOIL PID WELL
I ix o
E 28zl TN a2 DESCRIPTION COLOR | MOISTURE |CONSISTENCH (0 DESCRIPTION
[E I Fa wi o N TY] wd 3 >
O W e fan} DU .
4 h B CONCRETE. FLUSH MOUNTED
— TRAFFIC BDX W/
] LCCKING WELL CAF
2 : ; STLTY CLAY, M, 25Y 5/8 pamP | Looses CEMENT GROUT
- : . PLASTICITY v SOFT 0.8-3.0
3 ot . 27 BLAMK PYT wWELL
- CASING 0.0- 5.0
4= ]t BENTORITE SEad
5] ' 1os snea
2 X| s o CSILTY CLAY, M. 2.57 5/8 MOIST | SOFT =
] Xi 9 | Mu-12-55 PLASTICITY, 80% =t
6— % 13 . SILT, 36% CLAY, = .
| _ 10% FINS SAND, =)
-1 'ROUNDED NS
1=t
Ei=td
201 MW=12-10 . 5% CLAY, 15% {OYR 5/6 MOIST | spET/ EElN
los| “SILT, 40% LO0SE el
lasy . - COARSE SAND, =k
- : | 20% FINE SaND, 1S5
BM ] - 20% SUBROUNTED =
PERBIES M=
. NEEIR
: . R
: -~ 20% CLAY, i5% 7 =8
: . SILT, 25% FINE =7l sTRONG DDoR-SOLL
A I S SAND, -40% _ . : :’:.-E
. ) B P
151 Mu-ie~s ||y SERHCED 108 4/1 WeT | soFT/ | 38 [SET orounowaTeR @
13 : : 1 e LO0SE A= 150 bgs
i5 . MEDTIUM leml
: a ) PLASTICITY SI=s
GC 1Sk
=
=5
50% ANGULAR A=
PEBELES, 10% 1=ty
7 S CLAY. JO% SILT. 25 5/6 WET | SOFT =l
- 30% N ' - " e
19| Mw-12-20.5 MECTUM/COARSE =0
34 . =4
B=
oL ASpy] ohoR
CLAY/COARSE 10YR 478, 1=l
| sSawnp, 5% sMaiL 58 4/1 B!
15 - : , BRAVEL - 30% 4=
47 © 0 ge | T 30m eRaveL, 3% Q0vR 4/8 3=
37 | Mw=ip<25 COARSE SAND, i 1=t
. 20% MED. SAND,
| ROUNDEM, 20% /
| CLAY N

WINZLER & KELLY

CONSUL TING ENGINEERS




PROJ. NAME: BLUE LAKE FOREST PRODUCTS PROJECT NO.: 00142803.204 !Sheet 1ot
METHOD OF DRILL: HOLLOW STEM AUGER LOCATION: BLFP TANK HOLD #2, 3, 4
SAMPLER: SPLIT SPOON og: 2.0 HER R LOGGED BY: C.ELLIS iBGRING #: MW-13
BORIMG DIAMETER: o.0¢ DATE STARTED: 1i/22/04 TIME: 11:40 AM
DRILLING CO.: DIAMOND CORE DRILLING DATE COMPLETED: 1/22/C4 TIME: 1230 PM
Ch7 LIC. #: 512406 TOTAL DEPTH OF BORING: 25.0 ft.
DRILLER: JEREMY & JOHN DEPTH TO GROUNDWATER: 15.0 it,
HAMMER WGT.: 120 ibs. HAMMER DROP: 30 inches SURFACE CONDITIONS: CONCRETE
3
e § w | SAMPLE o sonL PID WELL
xS 8| N0 |82 DESCRIPTION COLOR | WOISTLRE |COWISTENEY DESCRIPTION
[ Fa i TV — > F
o (hwl oo a3 200
i ASPHALT FLUSH MOUNTE
- TRAFFIC 80X W/
i CODKING WELL CAP
2 SILTY CLAY, M. T5Y 4/5 MOIST | v SOFT CEMENT GROUT
- oL FLASTIEITY, FEW R
3 ' FEBBLES 2" BLANK PV WELL
4 CASING 0.0'-5.0
BENTOHITE SEAL
_ 30-d
7 : SANDY CLAY 75Y 5/8 MOIST | ¥ SOFT =
13 =1
21 | MW-13~5 Sy
. =
| 50 ' CLAYEY SAND W/ 257 5/6 baY FIRM (S noTE-HTT Rook, o
LUBaLES d=1 SAMPLE TAKEN [£
SC ;3; ROCK ]
18 C SANDY CLAT, 258 5/4 ORY Y =
28 PEEBLES =1
24 | MW-13-12 =43
s =
5| Mi-13-15 SAND W/ CLAY | 257 5/8 WET 4= ¥ GROUNDHATER B
5 Com S| B0 bos STRONS
28 q=t ONGE
56 1S LomEsTAR 22/
1= sand 207250
=l Ve
14| Mw-iz-20 - PEBELES 25-40%, IGYR 576 WET SOFT =
a |- FRaCTURED, /2" ="
49 : OR LESS, BRAVEL, el NO OGOR
so | SAND.SILT, CLaY il
GRAVELLY =
: CLAYEY SAND, 1=t
' 0-15% PERBLES, e s - _ J=;
13 : 20% SAND. CLa s & 0YR 5/8 WET SOFT iEl
22 : 1 &c ST T 1=(
35 | MW-13-25 =8
CONSUL TING ENGINEFRS




PROJ. NAME: BLUE LAKE FOREST PRODUCTS PROJECT NO.: 00142503.204 ,Sheet 1ofi
METHOD OF DRILL: HOLLOW STEM AUSER LOCATICN: BLFP
SAMPLER: SPLIT SPOON Gh: 20" 0.5 LOGGED BY: L. ELLIS IBORING # MW-14
BORING OIAMETER: 8.0 BATE STARTED: 11/23/04 TIME: 1140 AM
DRILLING CO.: DIAMOND CORE DRILLING DATE COMPLETED: 11/23/D4 TIME: 2:30 PM
CB7 LIC. #: 5124086 TOTAL BEPTH OF BORING; 25.0 ft.
ORILLER: JEREMY & JOHN DEPTH TO GROUNDWATER: 22.0 fi.
HAMMER WGET.: 120 ibs, HAMMER OROP: 30 inches SURFACE CONDITIONS: CONCRETE
—
- =g g @ | - SAMPLE = SOIL P E WELL
= .
L GRS No, - | S DESCRIPTION COLOR | MOISTURE \CONSISTBNCY) 0¥ DESCRIPTION
[ARI Fo i T — [ Lel €
(] 043 {n —- =Q
4 B LONCRETE - FLUSH MOUNTED
T 35% CLAT, M A TRAFFICBOY W
o PLOAS‘;QEEC/IJYEJJILZO\/]% LOCKING WEL L CAf
COARSE/MEDILH - o
SAND, 15% SILT, OYR 3/3 MOIST SOFT CEMENT GROUT
10% ANGULAR, bo-30
k SMALL GRAVELS 2" BLANK FYE WELL
5% CLAY. 50% CASING 0.0-5.00
GC ROUNDED & L : BENTONITE SEAL
4 : - SUBROUNDED G Solao
A7 MW-14-5 SIHLAT\"EELSS?Q éoéxm, 2.5Y 5/6 MoiST | LoosE | g [
50 ' COBBLES 25" 1=l
FRACTURED & S8
. ROUNGED =t
T_/ . Er=di
- I
9 R
=1 . oL - E i
16~ X118 MW-14-10 10% CLAY, 40% 2.5¢ MOIST | Loose | 0 [US)
- ¥ |28 SAND, 50% 5/ 4=60%, =i
ﬁ—/ %120l GRAVEL 5/B=40% =)
i LARGER=FR4CTURED, des)
e / SMALL =ROUNAED =l
o £
14 . 0D TLAY, HIBH =l
¥ _ _ PLASTIZTTY, 0% Bt
25—/ X | 15| MW-14-155" SILT 102 4/t MOIST [PACKED/| 0.2 4=
] e FIRM J=t
18_/ X | 27 CH =13
7— )///) =
B = 3
EINY Jp= '.'
15— 4 A= 2t 20-SL0T v
- . I =[] WELL SCREEM
20,014 x| 8 [ nosampLE 12[] so-e0
2 ECE DS IE _ =l
ot ] X B . : ; -
BB R ' MSHL s ey, son Sy
216l x| 8| Mw=1a-22 SILT, 10% 54ND, - 108 3/1 WET | v SofT | o2 =1 GrovoweTER
Telefd x | 1t : MED %LAE HCETY, =000 220 bgs W
23491 x| 28 —\ O PIECES 2.5Y 4/3 i =
94— 8 L 50% SILT 263 ) WET RUNNY =5
k] . : 0% SILT, 20% 1OYR 4/8 =13
SHUD I P R SAND, 30% CLAY, 1=t

FEW PIECES OF WET HARD
GRAVEL, YERY ]
SATURATED,

WELL SCRTED 20% /

SW

™~
[y ]
»
L]

B

ROUNDED SAMD,

I SMALL GRAINED,
| 0% SILT. ]

WINZLER & KELLY

CONSULTING ENGINEERS
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: o DISSOLVED OXYGEN MEASUREMENT FGRM

PROJECT NAME: 55 1ot ?I w ‘%”‘f =

TODAY'S DATE; fijo-
PROJECT NUMBER_OD 1475 &=, i"f«wé | FIELD PERSONNEL: 3/, &
High Range F Low Range
Well No. (D.0.>3 mgfL) : (D.C. <3 mg/) _ Comments
Mo-ef-Brops No. of Drops B.C. Cone,
|_ £ b =(No, of Drcps)xfazmgﬂ.}
M-z | 105% 2

E §
iy bl [ i)
R AT . 59 15,17
7
i - . ¢ o - [ R G )
R4 74, 5% DL F oo

Weather Conditions Today;
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. WELL SAMPLING DATA SHEET
PROJECT NAME: 5 &1

| - PROJECT DATE: 17 [1 | Dty
PROJECT NUMBER: OO wll™hnZd J7uk SAMPLER: /1 '
WELL DESIGNATION:__ MiA/ — &1 SAMPLE NUMBER: ¥ n/ - |}
CONDITION OF WELL HEAD/VAULT/CAP & LOCK:
A, TOP OF CASING ELEVATION: »
B. DEPTH OF GROUNDWATER (initial).__[ £,2 72
C. DEPTH OF WELL: i MEASURED 2 5.7%2
D.  HEIGHT OF WATER COLUMN (C-B):___ kit jof arn
E. GROUNDWATER ELEVATION (A-B):
CASING DIAMETER: 2” / 3” 47 - OTHER
CALCULATED WELL VOLUME: DXV=_ 1. 25 w 9, 162 — <o 275 A al
Volume (V) of 2 well - 0.163 gal/ft = 7 A ZM
Volume (V) of 4 well — 0.653 gal/ft : R
ODOR___ ¥LD SHEEN___ #-1) FLOATING PRODUCT THICKNESS  #.4™
PUMP TYPE: POLY BAILER__ b—""_ STAINLESS BAILER
ELECTRIC OTHER
g T ' 7
TivE | GALLONS |NO.OFWELL| .. | TEMPERATURE] C?gg;@fg:g& TL(???SY
- PURGED VOLUMES (°F or °C) N
) pmhbos/cm) visual)
‘S 405 % . %ﬁm s NS (2 Z 1 el vt en
‘520 hi4.p %U”J b4 e D Ost] a b '
5 2% 42 .5 1%.75 &0 L&, Lo O 1o apns
[ S50 U4, o RLVEp) (2225 15, 37| Oto a S
RECHARGE RATE (qualitative):
SAMPLER TYPE: TEFLON BAILER ACRYLIC BAILER DISPOSABLE BATLER =
SAMPLES COLLECTED:  PRESERVED VOA’S UNPRESERVED VOA’S
PRESERVED LITERS UNPRESERVED LITERS
- 500 m! PLASTIC BOTTLE WITH PRESERVATIVE FOR METALS:
* FILTERED UNFILTERED
~ OTHER
COMMENTS:_ &, <9~ x"}“’? QCE af ‘ifi‘}\ M%} 7 ﬂj‘fﬁ ued DAYNANA A v ”j?««*’fj
e &"f L. Rp ;}};W 7] R Rt - Ll i ! ~
WA/?
FORMS:ENV:WELLSAMPLE * Rev. Feb 2002
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PROJECT NAME: /% T 1

WELL SAMPLING DATA SHEET

s

PROJECTDATE:__[Z Z/D =
PROJECT NUMBER:__ /5 7 [47F 702, Tkl SAMPLER: -t
WELL DESIGNATION: 12 SAMPLE NUMBER:__j-| 1~ .2
CONDITION OF WELL HEAD/VAULT/CAP & LOCK:
A.  TOP OF CASING ELEVATION: SR
B.  DEPTH OF GROUNDWATER (initial),_ |, 4 2 o
C. DEPTH OF WELL:__ < <5 . MEASURED__Z4. 77
D. HEIGHT OF WATER COLUMN (C-B):__ |~ 2.5 ,
E.  GROUNDWATER ELEVATION (A-B): v
CASING DIAMETER: vl 3” 47 OTHER:
CALCULATED WELL VOLUME: DXV=__ %25 v p jo2= 7. %2 , .0
Volume (V) of 2" well — 0.163 gal/ft ' - -~

Volume (V) of 4 well — 0.653 gal/ft

ODOR_UfA SHEEN 05@/5 FLOATING PRODUCT THICKNESS. /o>
PUMP TYPE: POLY BAILER___ v+ STAINLESS BAILER
ELECTRIC " OTHER
frve | GALLONS | NO.OFWELL| .. | TEMPERATURE C?QE;; VI ngéﬁg)fy
PURGED VOLUMES (°F or °C)
. pmhbos/cm) visual)
740 o 50 2 N3 fo: 2L 5 “‘"ﬁh =e0 D, ZT 5 s £ e glon
750 S0.5 | 21,75 1.9 b, 2°C 0. Zim
955 G1. 57 285 |4, 59 .00 0.724
L 005 .
RECHARGE RATE (qualitative):
SAMPLER TYPE: TEFLON BAILER © ACRYLIC BAILER DISPOSABLE BAILER
SAMPLES COLLECTED:  PRESERVED VOA'S UNPRESERVED VOA’S
PRESERVED LITERS_  UNPRESERVED LITERS
500 ml PLASTIC BOTTLE WITH PRESERVATIVE FOR METALS-
FILTERED UNFILTERED
OTHER

COMMENTS:
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WELL SAMPLING DATA SHEET

PROJECT NAME:__ [] PROJECT DATE: |+ <) O
PROJECT NUMBER:  #3| &- LN o R 2o SAMPLER: i
WELL DESIGNATION: ___i i/ - [ = SAMPLE NUMBER:_j-/4 7 1=
CONDITION OF WELL HEAD/VAULT/CAP & LOCK:
A.  TOP OF CASING ELEVATION:
B.  DEPTH OF GROUNDWATER (initial),__~ Fl.. i
C. DEPTH OF WELL: 2= | MEASURED__ 24 . &%
D.  HEIGHT OF WATER COLUMN (C-B).___ 15, &%
E. GROUNDWATER ELEVATION (A-B):
CASING DIAMETER: A e 42 OTHER:

CALCULATED WELL VOLUME: DXV=__ D68 «£ L2 = 7 7=
Volume (V) of 2" well - 0.163 gal/ft T
Volume (V) of 4 well - 0.653 gal/ft

ODOR__y SHEEN 0 ' FLOATING PRODUCT THICKNESS, «.5
PUMP TYPE: POLY BAILER STAINLESS BAILER
ELECTRIC — OTHER
T 4 T i
1M | GALLONS | NO.OFWELL | -, | TEMPERATURE C?;ﬁi fifﬁf" ngg)jw
: PURGED | VOLUMES | (°F or °C) em (NTU or
g pathios/cn) visual}
iz | 50 T 77492 |7 2] 507 0t 08 | o ole
L Z2E 1.5 ‘Z““ﬁ? A 6.9 °C PR PR v
Li: %0 545.D 2577 1605 leo - 5 20 PRI

RECHARGE RATE (qualitative):

‘o

SAMPLER TYPE: TEFLON BAILER ACRYLIC BAILER DISPOSABLE BAILER "

i

SAMPLES COLLECTED: PRESERVED VOA'S UNPRESERVED VOA’S
PRESERVED LITERS UNPRESERVED LITERS ;
500 m! PLASTIC BOTTLE WITH PRESERVATIVE FOR METALS:
FILTERED - UNFILTERED |
OTHER, % o

COMMENTS: _ N
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WELL SAMPLING DATA SHEET

PROJECT NAME: if/) %? ‘ PROJECT DATE: __ \Z4 20 :
PROJECT NUMBER: nfj} N *’“’é O L SAMPLER:__{ .z _ A_
WELL DESIGNATION: /oy ) ol ; SAMPLE NUMBER: -/, A/ — et
CONDITION OF WELL HEAD/VAULT/CAP & LOCK:
A.  TOP OF CASING ELEVATION:
B.  DEPTH OF GROUNDWATER (initial):___||. =3 '
C. DEPTHOF WELL:__ 7 = » MEASURED__ 2.5 . 177
D. HEIGHT OF WATER COLUMN (C-B);___ L=, =&
E.  GROUNDWATER ELEVATION (A-B):
CASING DIAMETER: PR T  U 47 OTHER:
CALCULATED WELL VOLUME: DXV=__ 1= 5% &~ 142 = 7, 2]
Volume (V) of 2 well - (0.163 gal/ft '
Volume (V) of 47 weﬂ 0.653 gal/ft
ODOR L4 ek -~ ii"‘% SHEEN_ ¢ FLOATING PRODUCT THICKNESS. #4_¢7
PUMP TYPE: POLY BAILER all STAINLESS BAILER
ELECTRIC " - OTHER
Tive | GALLONS | NO.OFWELL| .. | TEMPGRATURE C?ﬂfﬁiﬂfigf& Tiﬁ??j}ﬁ
PURGED VOLUMES | (°F or °C) .
. pmhos/cm) visual)
45 G.o4 5.5 e, 0.4Z,
fo. ) R RO C.2&
595 I5.3%C | 0,249
RECHARGE RATE (qualitative):
SAMPLER TYPE: TEFLON BAILER ACRYLIC BAILER DISPOSABLE BAILER "
SAMPLES COLLECTED:  PRESERVED VOA’S — -~ UNPRESERVED VOA’S
PRESERVED LITERS____— - UNPRESERVED LITERS
500 ml PLASTIC BOTTLE WITH PRESERVATIVE FOR MET%
FILTERED UNFILTERED___ -
OTHER, '
COMMENTS:

FORMS:ENV:WELLSAMPLE : : Rev. Feb 2002
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WINZLER & KELLY CONSULTING ENGINEERS

STANDARD OPERATING PROCEDURES
: for
- MONITORING WELL DEVELOPMENT

1. Objective

" To establish acée‘ptéd procedures for conducting well development prior to purging and
- - sampling activities in accordance with standard practices by engineering professionals.

2. . Background

- Following the installation of 2 monitoring well, it is necessary to develop the well in
order to adequately remove the silt and clay (fines) from the filter pack material and in the
* . immediate proximity of the well, in order to minimize the infiltration of fines throughout
~the life of the monitoring well.

‘3. Personnel Required and Responsibilitics

‘Project Manager: The Project Manager (PM) is responsible for ensuring that field
‘personnel have been trained in the use of these procedures and for verifying that the

~ development procedures are performed in compliance with this SOP. At a minimum, the
PM will maintain contact with the client or confractor involved, will be available by
phone during the field activities and will review field notes for completeness,

~Held Geologist/Field Engineer/Soil Scientist/Technician: The field staff person assigned
to the project is responsible for complying with this SOP. Responsibilities include
preparation for field activities, ensuring equipment is in working order and clean prior to
- .the field event, providing adequate field documentation of events, observations, readings,
measurements, volume of water, and overall development activities.

T4 Equipment Required
Tool Box

Development pump and hoses OR bailers and line
‘Several 5-gallon buckets with 1 gallon increments noted
55-gallon drums or other water storage facility

‘Well Development Forms

-
o. Disposable gloves:
‘e Decontamination supplies
e Water Level Meter/tape and paste/other device
e Measuring tape
e Indelible marker/Drum labels
s - Surge Block
]
.
o
®

5. Procedure

~ After completion of rhbm’toring well installation, and no sooner than 48 hours following
emplacement of the well seals, the well shall be developed as described below. Prior to

SOPYWELLDEY - A 1of2 ' Revised 8/98



insertion in 'any well, all equipment will either be decontaminated or will be deemed
clean, or previously un-used, by the manufacturer.

Open all monitoring wells at the site and allow to equilibrate approximately 15

‘minutes. Denote time and visual observations regarding well access, condition,
~ security, etc. in log book.

Obtain initial depth to groundwater level readings from the point of survey mark, or
from the North side of the top of the PVC casing, if no point of survey mark is

present. Readings will be measured to the nearest 0.01 foot. Denote time and readings

in log book and on forms provided.

Obtain depth to casing bottom for each well. Readings will be measured to the nearest
0.01 foot. Denote readings in log book, and compate with boring log information.
Calculate the volume of standing water in each monitoring well. Denote the volume

«calculated for each well in log book and/or on forms provided.
“Alternate surging/swabbing of the screened interval and purging of the water:

~ Surging/Swabbing: Using either a surge block, the purge pump, or a heavy bailer,
- swab the screened portion of the well by lowering the surge equipment to the
bottom of the well, rapidly raising and lowering the equipment in 2-foot intervals
in a plunger-like fashion. This should force water in and out of the screened
interval. Repeat the surge/swab at least 10 times at each 2-foot interval. Then
swab the next two-foot screened interval. Follow each round of surging by
purging.

—  Purging: Following each round of surging of the screened interval, the well shall
be purged of water. Be sure to lower the bailer to the bottom of the well in order
to "grab" the silts and clays which have settled to the bottom of the well. Ifawell
has a large portion of fines, then the purging may be performed only using a

.+ bailer, since silts and clays can cause malfunction in the pumps.

Please note, to develop the entire screened interval, water must be present over

“the entire length of screen. In wells with little water or with very poor recharge,
~distilled water may be added to the well to ensure adequate development of the
~well. If water is added, the volume of water added must be documented, and the

water being used should be sampled for the presence of contaminants.

‘Continue the process until the entire screened interval has been adequately swabbed

and purge water is relatively clear of fine material.

‘Contain all purge water in the drums or other containers provided. Denote the date,

time and origin of the water on the containers. Include calculation of the volume of

‘water removed from each well and observations of the presence of sediments and
«color/odor of water, etc., in the log book and on the forms provided.

Obtain final depth to groundwater level readings from the point of survey mark, or

from the North side of the top of the PVC casing, if not point of survey mark is

present. Readings will be measured to the nearest 0.01 foot. Denote time and readings

~in log book and on forms provided.

Conduct final decontamination procedures of any field equipment that is not

disposable.

Close and secure each well upon completion of field activities. Ensure that all water
storage containers are closed and secured and that the site is clean.

SOPWELLDEV - o 20f2 Revised §/98



WINZLER & KELLY CONSWTENG ENGINEERS

STANDARD OPERATING PROCEDURES
o for
"MONITOR WELL PURGING AND SAMPLING ACTIVITIES

1.0

11

1.2

2.0

2.1

® 2 2 9 @ &8 @ @

OBJECTIVE

~To establish accepted procedures for the purging and sampling groundwater from
‘monitoring wells, to ensure that representative samples of formation water are collected
- by accepted methods.

' Background

“To obtain a representative groundwater sample from monitor wells, it is necessary to

remove (purge) stagnant water from within and near the well prior to sampling. In
general, three to seven casing volumes must be removed from the well prior to sampling,

-to provide a representative sample. Wells may be sampled after purging less than the

- minimum three volumes if well recharge rates are beyond reasonable time constraints,
The specific method of well purging will be decided on a case by case basis, or as
required by project specifications.

- Personnel Required and Responsibilities

Project Manager: The Project Manager (PM) is responsible for ensuring that field
personnel have been trained in the use of these procedures and for verifying that

- monitoring well purging and sampling activities are performed in compliance with these
SOP’s.

- Figld Technician: The Field Technician is responsible for complying with these SOP’s,

including the purging and sampling of monitor wells, the safe containerization of

-extracted waters, the documentation of field procedures, and the handling of samples..

. WELL PURGING ACTIVITIES

Equipment Required _

e _Bottom-filling bailer, suction air pump, air-1ift pump, gas operated (bladder) pump,

submersible pump, or other pumping device
‘PH meter _
Conductivity/Temperature Meter

‘Water Level Indicator

Well Sampling Data Sheet

Indelible marker
Disposable gloves

Containers to hold extracted water (as required)

SOPPURGE/SAMPLE L ' lofd ) Revised 7/01



2.2. Purging Procedure

-Prior to groundwater sampling, each monitoring well will be purged as described below.
- Prior to insertion into each well, all equipment will be either decontaminated (following

W&K Decontamination procedures) or will be deemed clean or previously unused by the
~ manufacturer.

®

Open all monitoring wells to be purged and allow to equilibrate 5 to 15 minutes.

- Record time and visual observations regarding well access, condition, security, etc. in
" log book.
Obtain depth to groundwater level readings according to Winzler & Kelly Standard
. Operating Procedures for Groundwater Level measurements and Iree Phase
- Hydrocarbon Measurements. Record time and readings on the Well Level
Measurement Data Sheet,

Calculate the volume of standing water in each monitoring well. Record the volume

- calculated for each well on the Well Sampling Data Sheet.

‘Begin purging the well by removing water from the well and collecting in a calibrated
-container (i.e., 5-gallon bucket marked in 1-gallon increments). The depth, or interval,

" from which the water is being purged should be noted on the data sheet.

Obtain readings of field parameters (pH, conductivity, temperature, and turbidity) and

‘make visual observations of color/ odor/turbidity at selected intervals (i.e., every

gallon, every five gallons, etc.) throughout the purging process. Depending on the

. -caleulated volume and the expected number of gallons to be purged, a minimum of

-five readings should be collected. Record the time, readings, and visual comments on

- "the Purge Data Sheet.

Continue purging until at least three (minimum) to four well volumes have been

removed and the field parameters stabilize to within:

pH =(.1

conductivity ~10%

turbidity - *10%
“temperature  #]°

‘Do miot exceed seven well volumes,
" Obtain a final depth to groundwater level measurement prior to collection of the

groundwater sample and note the reading and time on the Well Level Measurement

- Data Sheet. Be-sure that the measurement probe has been thoroughly decontaminated

~ prior to insertion into each well. Note any qualitative comments regarding recharge

rate of each well, and calculate the percent of the original water column that has

- recovered at the time of the final depth measurement. It is idea] to attain a minimum
- 0f 80% water level recovery prior to samphng, if time constraints allow. Very slow
- recharge rates may not allow purging the minimum three volumes or 80% recovery;

- . lesser volumes may be used for sampling, as needed and documented.

Collect a groundwater sample following the directions below under Section 3.0.
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‘e Containerize all purge water and decontamination water in 55-gallon drums. Use

yellow indelible markers (storeroom supply) to label al] drums on the side with date,

- contents, origin and other pertinent information. Avoid marking the tops of drums
with black marker, such marks are temporary and will soon fade/rust. Note the
number, condition and location of drums on site in the feld notes.

3.0 WELL SAMPLING ACTIVITIES

31 Equipment Required

& & ® & © @ © @ o o

Disposable bailer (previously unused) *

 Bottom emptying device (sampling port)
-~ “Monofilament nylon line (min 40-1b test)

Monitor Well Purge & Sample Data Sheets

-' - Sample containers (preserved, as required) - provided by the laboratory

Samniple labels

Indelible marker

Disposal gloves

Decontamination soap (Alconox)

Distilled water for equipment decontamination.

*A variety of sampling techniques are available for the collection of groundwaier
.- samples. Except where otherwise required, W&K only utilizes disposable

- polycthylene bailers to collect groundwater saniples.

32, Sampling Procedure

Prior to collecting a groundwater sample from a monitoring well, each well must be

_properly purged in accordance with W&K's SOP for Monitoring Well Purging Activities
(See Section 2.0 above), including the measurement of the final water level and
documentation of recharge.

-

Water from the desired screen interval will be collected by lowering the

‘previously unused disposable, polyethylene, bottom-filling bailer into the well.
When bailer is completely full, carefully retract the bailer from the well casing.

Using a previously unused, new, bottom-emptying device, to minimize agitation
of the water, transfer the water from the bailer to the sample containers.

When sampling for volatile constituents (V OA’s), the water samples will be
collected in 40-ml glass vials (preserved as required by the analyses requested).

~ Precautions will be taken to prevent capturing air bubbles in the vials,

Upon filling, each vial will be immediately capped with a Teflon septum and
plastic screw cap. The vial will be checked for air bubbles by inverting and gently

: ‘tapping the vial. If any bubbles are visible, the vial will be refilled and confirmed
- to be free of any air bubbles.
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o At a minimum, all samples will be labeled with the following information:

Sample ID - Date and Time Sample Collected
- Location : Sampler’s Initials
_ Project Number  Analyses Requested
‘e Sample information will be documented on the Cham-of-Custody form.

-All samples will be placed in an ice chest, chilled to a temperature of 4°C. The ice
chest will remain in the custody of the sampler until it is transferred to the courier
service for delivery at the analytical laboratory for analyses. Any and all transfer
of sample custody must be documented on the Chain-of-Custody form with the
name, signature, affiliation, date and time of the persons releasing and receiving
custody of the samples.

e . -Upon completion of the sampling activities, cach well shall be closed and secured
by replacing the well cap and securing the lock.
e Dispose of gloves, bailers, bottom-emptying devices, and bailing line afier each
- use. :
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